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* Conoptex lenses get around these days. England, France, Belgium 
Germany, and India . . . wherever you find the army you'll find them 
Just recently came the word from Sgt. Elwood Carlson* that the 
landed with MacArthur in the Philippines. 

Sgt. Carlson and crew went in on the invasion with portablf 
optical units, their mobile unit following. In the words of the Ses 
geant, “I was certainly glad to see so many of your fine Conopte 
lenses doing a good job over here.” 

Yes, at home, or with the army, Conoptex are doing the go< 
job that only good lenses can do. A 6.50 base design makes thea 
more accurate, matched curves assure a uniform appearance 
chilled pitch polish guarantees fine surfaces. They're the tops in toric 


# Sgt. Carlson is on military leave from the Minnesota Optical Como! 
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OFFICIAL U.S. NAVY P10 


Service... 


Worn by fighting pilots on every front, Ray-Ban Sun Glasses have be- 
come familiar to thousands upon thousands of men in our armed forces. 
Ray-Bans’ superior quality and comfort have earned a reputation that 
will be remembered long after the war is won. 

The fortunate civilians who own a pair of Ray-Bans today know the 
advantages of safe, scientific glare protection. Until military demands are met, only pre- 
scription lenses can be furnished in regular frames or mountings to your civilian patients. 
After Victory, you will benefit from Ray-Bans’ outstanding war success. Bausch & Lomb 
Optical Co., Rochester 2, N. Y. 
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ADVERTISEMENTS 


Friends and Readers: 


We are as proud of you as we are of our 


16th Birthday! 


Your loyalty, interest and co-operation make 
us more helpful each succeeding year. 
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ADVERTISEMENTS 


GLASSES FOR CORRECTION 


but comfort, too! 


When you prescribe THERMINON lenses 
your patient not only gets better vision but 
cooler comfort in glare-free. softer light. 
THERMINON lenses are scientifically formu- 
lated to filter out the heat (infra red) rays of 
light while permitting maximum white light 
to enter. The scarcely perceptible green 
color has a pleasing effect . . . is universally 
becoming. 


411 ELEVENTH ST. 
DES MOINES 9, IOWA 


Ray Therminon says: For benefit through better fit 
PRESCRIBE THERMINON LENSES. 


KEYSTONE 
PRESCRIPTIONS 


For Orthoptic Home Training 
to Supplement Office Care 


Ww Iti Iu ue New 
Ww Its Illustrated 


There is no fundamental difference between 
properly supervised home training and training 
in the office. 

Our home training manuals detail specific rou- 
tines, which the doctor should discuss with the 


; KEYSTONE VIEW CO., Meadville, Penna. 

patient, and then carefully check with him on 


Please send me your new bulletin 
“KEYSTONE PRESCRIPTIONS" 


his subsequent visits to the office. 


KEYSTONE VIEW COMPANY 
Meadville, Penna. 
PIONEERS IN VISION TRAINING 
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ADVERTISEMENTS 


BUY A BIGGER_SHARE_IN VICTORY — BUY MORE WAR BONDS , «4. BUY *EM TODAYTE d 


Adjunct 
Areway 
Freedom to see . . . honestly, clearly, easily, ffom jumbled words in textboots, from sel, skill and care of the ophthalmologist, 
without blurs or distortion, without nerve- the struggle to pierce the haze of tear- the optometrist and the ophthalmic dis- 
wearing eyestrain filled, exhausting study hours. penser (opucian) 


Freedom to learn . . . easily, rapidly and = For all handicapped children the future is Thru these men of visual science, the road of 
lastingly, without fatigue, without fum- life is made clear and bright in all its 
bling .... + joyful accomplishment . , useful beauty and wonder —with good vision, the 

Freedom to develop personality to the fullest gateway to all Freedoms. 

.. to make friends ... to set the founda- The great and glorious freedom of good vision BETTER VISION INSTITUTE, INC. 
tion of success in the days to come ,.+ is theirs, thanks to the professional coun- 630 Fifth Avenue, New York 20, New York 
thru sight—the king of the senses! eee 

Freedom of Knowledge — thru precious eyes 


eee freedom from blurry blackboards, BETTER VISION FOR BETTER LIVING 


FOR 


PARENTS 


—a Stern 
Reminder! 


BETTER VISION 


These are the days—and nights—that 
test young eyes cruelly. This is the BVI 
advertisement that parents and educators 
are now reading . . . and through it are 
receiving a timely call to action, 

BVI advertisements like this one, in the 
Sat. Eve. Post, Life, Collier's, American, 
Farm Journal and MacLean’s, are spon- 


INSTITUTE, INC. 


sored and supported by the Institute's 
3500 members—including these manu- 
facturers: American Optical Co.; Bausch 
& Lomb Optical Co.; Bay State Optical 
Co.; The Kono Manufacturing Co.; 
Frank Krementz Co.; Optical Products 
Co.; Shuron Optical Co., Inc.; Soft-Lite 
Lens Co.; Titmus Optical Co., Inc.; The 
Univis Lens Co.; Zylite Optical Co., Inc. 


for 


Better Vision 


630 FIFTH AVENUE, NEW YORK 20, N. Y. Better Living 
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ADJUNCTO STRAPS 
Gine Double Protection Yuice! 


ONE: the frame retains its shape... it cannot bend away 
from the lens. 


TWO: the lens mount screws remain firm, lenses are perma- 
nently fixed . . . they won’t wobble. 


djuncto Straps affixed to 
reway 996 illustrated above. 


And this double protection from ADJUNCTO STRAPS 


works in two ways. To the wearer of Arcway or Numount 
frames, it means added safety and greater convenience. 
Because no amount of rough handling can distort these 
frames once they are permanently locked with ADJUNCTO 
STRAPS. To you, it means saved time and trouble. Once 
you have fixed ADJUNCTO STRAPS on your patient’s glasses, 
he won’t be coming in again and again for adjustments. 

Give your patients and yourself the full advantage 


of this double protection of ADJUNCTO STRAPS. 


entury OXFORD MANUFACTURING CORP. 


51-12 21st STREET - LONG ISLAND CITY, NEW YORK 
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onceived...Written... Pioneering 


FOR THE ADVANCEMENT OF PROFESSIONAL EYE CARE 


This is the eighteenth AO educational 
message written to correct public mis- 
conception regarding the relation of spec- 
tacles to eye care and visual efficiency. 

AO pioneered in the task of correcting 
these misconceptions . originated 
this campaign . continues to car- 
ry it on. Throughout the campaign, AO 
has consistently striven to show the pub- 
lic that in eye care, professional skill and 


technical services are the prime factors 


and that materials are secondary and of 


American Optical 


COMPANY 


* 


value only when professionally prescribed. 

This year, AO educational messages 
focus attention on other popular miscon- 
ceptions about bats, lightning, dogs, etc., 
comparing them to the prevailing mis- 
conception that glasses alone can correct 
faulty vision. 

These AO educational messages are 
dedicated to the advancement of pro- 
fessional eye care. The AO educational 
program is devoted exclusively to the 


progress of the ophthalmic professions. 


Do 
in the 
bite.” 


and fr 
How 
danger, 
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“eyes ¢ 
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DEDICATED TO THE 


—about Dogs 


YOU CAN BE BITTEN 
BY A BARKING DOG 


* 


Dog experts warn us not to put too much faith 
in the old misconception, “Barking dogs never 
bite.” Even the friendliest dog can be abused 
and frightened until he bites in self-defense. 

However, there are other barks that can be 
dangerous. For example, take the merchandiser 
who blatantly advertises “‘bargain glasses” and 
“eyes examined free.”” The implication is that 
glasses are the primary factor and that ex- 
amination is so unimportant that it can be given 
away. That is a serious misconception — don’t 
let it bite you. 

Glasses are important, of course, but your eye 


Copyright, 1942, U.S. A. by American Optical Company 


ADVANCEMENT OF PROFESSIONAL EYE CARE 


Public Misconceptions 


—about Glasses 


GLASSES ALONE CAN'T 
CORRECT FAULTY VISION 


comfort and visual efficiency depend upon proper 
professional care. That means a careful examina- 
tion and a great deal more; your eyes must also 
be refracted, your glasses prescribed, your pre- 
scription interpreted, your glasses fitted, re- 
evaluated and serviced. 

It is for these professional services that you 
pay a fee. 

Glasses, alone, cannot correct faulty vision. 
What counts most is the professional skill and 
the technical services of your Ophthalmologist, 
Optometrist, Ophthalmic Dispenser. 

Don’t be satisfied with anything less than 


thorough eye care. Seek the professional skill and 


services that your priceless vision demands. 


Seek professional advice—not glasses at a price. 


American & Optical 


COMPANY 
Founded in 1833 — the world’s largest suppliers 
to the ophthalmic professions. 
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ADVERTISEMENTS 


Our hat is off today to men of the ophthalmic profes- 
sion who are giving generously of their time and pro- 
fessional knowledge on the war and home fronts... 
working to safeguard America’s vision. 


Careful refractionists know that now, as always, 
quality and dependability are all important in properly 
filling a prescription. And many refractionists confi- 
dently entrust this important service to Riggs. 


Riggs is proud of this trust which has helped build 
an enviable record of customer confidence among suc- 
cessful refractionists. 


Riggs Optical Company 


General Offices, Chicago, San Francisco—Branches in Principal Western 
and Mid-Western Cities 


For Distinguished Service 
Lhroughout the Years 
Distributors of Bausch & Lomb Products 
"ms 
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USE OF COMPLEX NUMBERS IN THE DESIGNATION OF 
OPHTHALMIC PRISMS* 


Mathew Alpern, O.D., F.A.A.O. 
Akron, Ohio 


It has become the practice in the field of ophthalmic optics to 
designate a prism' to be incorporated into a lens in terms of the polar 
coordinates of that prism, in which the radial value represents the power 
in the base-apex meridian and the angular value orients the base-apex 
meridian. For example, a given prism is designated as a two prism diopter 
prism, base-out, with the base-apex line along the 180° meridian (or 
more simply, a 2.00 A B.O.), or a five prism diopter prism, base-up 
and-in, with the base-apex line parallel to the 45° meridian, and so on. 
Without doubt, this convention arose from the use of polar coordinates 
to designate meridional power lenses. 

Although there may be some justification for the use of a modified 
polar coordinate system in conjunction with astigmatic lenses, the use 
of a similar system for designating prisms has certain inherent disadvan- 
tages. Some of these disadvantages are listed below. 


a. In most clinically practical methods of visual analysis, the pris- 
matic correction is obtained in the horizontal and vertical merid- 
ians. The prism, or prisms, thus obtained must be transposed” 
into a single prism expressed in terms of its polar coordinates. 
This involves application of mathematics, which although sim- 
ple in itself, offers a needless source of error. 


b. In the computation of the prismatic effect induced by decentra- 
tion of spherical, compound, cylindrical and bifocal lenses, the 


*An abridgment of the material presented before the American Academy of Optom- 
etry at Chicago, Illinois, December 11, 1944. For publication in the June, 1945, issue of 
the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY. 

1. In this paper the terms “‘prism’’ and ‘‘lens’’ are used to denote the phrases 
“ophthalmic prism’’ and ‘“‘ophthalmic lens”’ respectively. 

2. Southall, James P. C., Mirrors Prisms and Lenses, MacMillan Company, New 
York, 1918, pp. 138-142. 
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COMPLEX NUMBERS IN OPHTHALMIC PRISMS—ALPERN 


mathematics necessary to manipulate the equations of polar co- 
ordinates becomes tedious and offers again, a source of error. 

c. Clinically, the refractionist is interested in the horizontal and 
vertical components of a given prism, rather than the actual 
prism as it is ground in the lens. Considerable time and effort 
might be saved if it were not necessary to resolve the prism into 
its components. 

d. The polar coordinate system is somewhat awkward, and as used 
in practice, inconsistent and confusing. 


It is the purpose of this paper to describe a precise method of desig- 
nating prisms which will reduce the disadvantages of the polar coordinate 
system to a minimum. 


(a) 


A > 
(b) 
Figure 1. 

A prism is a vector quantity, just as force, acceleration, velocity, 
current, and electromotive force are vector quantities. In general, there- 
fore, prisms must be treated in the same manner as other vectors. Sup- 
pose that the prism in Figure | (a) is arbitrarily represented by the 
vector AB, Figure 1 (b). The origin of the vector (point A) has been 
taken as the base of the prism and the terminus (point B) the prism- 
apex. This convention will be rigorously adhered to in the discussion 
which follows. 

The Wessel® system of vector designation sets up a rectangular 
grid whose coordinates are laid off in units of j raised to some power. 
In this paper j is used to represent the square root of minus one.* 
Figure 2 represents the rectangular cartesian coordinate grid used with 
complex notation. The abscissa represents the Axis of Reals and the 
ordinate represents the Axis of Imaginaries.° The origin of coordinates 
(point O) is taken at the intersection of the abscissa and ordinate. The 


3. Wessel, Caspar, On the Analytic Representation of Direction; an Attempt. 
PROCEEDINGS OF THE ROYAL SOCIETY OF DENMARK (1799), as trans- 
lated by Professor M. A. Nordgard in: Smith, Eugene, Source Book of Mathematics, 
McGraw Hill Book Company, New York, 1929. 

4. j is used in this work, in preference to i to represent (——1)°-° due to the simi- 
larity of these problems to problems in alternating current electricity. In work with 
alternating currents j is used since i represents current. 

5. Wills, A. P.. Vector Analusts and Tensor Analysis, Prentice-Hall, Inc., New 
York, 1938, pp. XIII to XV. 
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abscissa to the right of the origin is laid off in units of j raised to the 
zero power, 1.e., in units of plus one. The ordinate above the origin 
is laid off in units of j to the first power. The abscissa to the left of 
the origin is set off in units of j squared, i.e., in units of minus one. The 
ordinate below the origin is laid off in units of j cubed, i.e., in units of 
minus j. 


jt 
A 
Axis 
: 
Axis 
Figure 2. j 


Thus the vector OAL® in Figure 2 represents a vector in the first 
quadrant whose horizontal component is a units to the right of the 
origin and whose vertical component is b units above the origin. The 
vector may be designated, using complex notation®’ by a + bj. 


By the trigonometry of Figure 2: 
a+ bj =r (cos + jsin 
By use of the calculus it may be proven* that 
a+ bj = rejO 
where e = the natural logarithmic base = 2.71828 
r = the length of the line vector OA 
® — the positive angle that OA makes with the positive 
direction of the axis of reals 
A vector of equal magnitude of OA but opposite in direction, 
i.e., OAL® + 180, in complex numbers would be expressed by -a-bj. 
The determination of the vector sum of OAz® and OA’. using 
polar coordinates becomes a tedious process. A simpler method of obtain- 


6. For further discussion of complex numbers see: Phillips, Henry B., Analytical 
Geometry and Calculus, Addison-Wesley Press, Cambridge, Massachusetts, 1942, Chap- 
ter XIV. 

7. Palmer, Claude I.; Miser, William L., College Algebra, McGraw-Hill Book 
Company, New York, 1937, Chapter XVII. 

8. Love, Clyde E., Differential and integral Calculus, MacMillan Company, New 
York, 1938, pp. 345-346. 
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ing the same results is by means of rectangular coordinates. The vector 
sum of the two complex numbers may be obtained by adding the two 
real components and the two imaginary components (independently). 
(Figure 3) Thus: 
OA + OA’ = (a+a’') + (b+ b’)j 
The acute angle @' which the resultant of these two vectors will 

make with the positive direction of the axis of reals, may be determined 
by the equation 

@' — arc tan (b + b’) 


(a+a’) 
Jt 
/ 
i 
ave 
Figure 3. 


The study of complex notation in the analysis of vectors indicates 
that prisms may be treated vectorally as complex numbers in a manner 
similar to certain other physical quantities.*'°"' 

Suppose that a prism of X/\ is placed, for example, before the 
right eye. If the prism were placed base-out with the base-apex line 
parallel to the 180° meridian, then its designation by means of a com- 
plex number would be X + Oj. 


9. Wills, A. P., Op. Cit., p. XV. 

10. For the application of complex notation to alternating current electricity see: 
Cook, Arthur L., Elements of Electrical Engineering, John Wiley © Sons, Inc., New 
York, 4th ed., 1941, Chapter XLI. 

11. For the application of complex notation to mechanical vibration see: Den- 
Hartog, J. P.. Mechanical Vibrations, McGraw Hill Book Company, New York and 


London, 1940, pp. 11-14. 
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If this same prism were placed base-down with the base-apex line 
parallel to the 90° meridian the number is O + Xj. If the prism were 
placed base-in with its base-apex line parallel to the 180° meridian it 
becomes —-X -+ Oj. If the prism were placed base-up with its base- 
apex line parallel to the 90° meridian then the notation is O—Xj. 

Note should be taken that a negative real value designates a base-in 
prism when the right eye is considered and a base-out prism when the 
left eye ts under consideration. 

Suppose that the above prism is placed with its base-apex line 
making an angle © (measured positively) with the positive direction of 
axis of reals (Figure 4). In complex notation the prism becomes 

X =a-+ bj 

In this quantity, a represents the horizontal component of X and 

b represents the vertical component of X. Obviously 
a = Xcos® 
b = Xsin® 

In applying these relationships care must be taken to ascertain the 
correct sign for the trigonometric functions of @. 

It should be clear from the above discussions that in applying 
complex notation it is not necessary to specify the direction of the base 
of the prism or the meridian of the base-apex line. Both of these factors 
will be indicated by the signs of the real and imaginary portions of the 
complex number. 


“1 
Figure 4: 


It may be desired to transpose a given prismatic prescription from 
Cartesian to polar coordinates. From the trigonometry of Figure 4, we 
may derive the following relationships: 

(a? + b?)°5 


® — arc tan b 


a 
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The base-apex line of the prism will lie parallel to the meridian 
which makes an angle © with the horizontal meridian. The direction of 
the base of the prism is determined by the signs of a and b. 

This application of complex notation to prism vectors may be 
illustrated by a few practical examples. 

Assume that an examination reveals that a patient requires a 3.00 A 
BD on the right eye and a 4.00 BO. This prismatic prescription may 
be combined into a single prism before the right eye. Using complex 
notations the horizontal (real) component and vertical (imaginary) 
component may be combined as follows: 


X = 4+ 3j 
To determine the same prism to be designated in polar form: 
(42 + 32) 05 an § 


® = arc tan 3/4 = 36.9° 
i.e, X — 5.00A B.D. & O with the base-apex line parallel to the 
36.9° meridian. It will be observed that prism 4 + 3) is another way of 
designating a five prism diopter prism, base-down and-out, with its 
base-apex line parallel to a meridian which makes an angle of 36.9 
degrees with the horizontal meridian. 
If the vertical prism in the above example were reversed, then: 


X = +4 
Using polar coordinates, 
X= (47 + =5 


® = arc tan —3/4 = 143.1° 
i.e., X — 5.00A B.U. & O with its base-apex line parallel to the 143.1° 
meridian. If the original prescription were to be ground into the left 
lens the notation becomes: 

X = 

The sign of the real component is negative since it represents a 
base-out prism before the left eye. The sign of the imaginary component 
is negative since it represents a base-up prism. 

Figure 5 shows an Rx (O.D. + 5.00 D. Sph. D — + 2.00 D. 
Cyl. x 60 ~ + 2.00 add) in which the eye looks through a point O 
which is 7.07 mm. in and 7.07 mm. down from the optical center of 
the distance lens, while 2 mm. up and 3 mm. in from the optical center 
of the reading addition. 

The total prismatic effect induced by looking through a point other 
than the optical center of the lens is determined by the equation: 


X = Fd 
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Where F is the dioptric power in the meridian of decentration, d is 
the perpendicular distance in centimeters from the point to the optical 
center of the lens, and X is the prismatic effect induced. 

The above problem is solved easiest by dividing the induced pris- 
matic effect up into three parts: a, the prismatic effect induced by the eccen- 
tricity!2 of the sphere (X,); b, the prismatic effect induced by the cylinder 
(Xp); and c, the prismatic effect induced by the eccentricity of the bifocal 
add (X,). The total prismatic effect is then found by taking the vector sum 
X,, Xp, Xc. The solution of this problem has been worked out in detail by 
both methods in Table I. 


Figure 5. 


6 0.707CM 


On the basis of the above discussion some of the advantages of 

the complex notation of prism vectors may be enumerated. 

a. This method expresses the prism in terms of its horizontal and 
vertical components. From a clinical point of view these char- 
acteristics of the prism are of prime importance. By use of this 
system the necessity of resolving the prism into its components 
is eliminated. 

b. The complex notation of prism vectors is simple, precise, and 
accurate. No confusion arises as to the sense of the prism and 


12. The term eccentricity as used in this paper is defined as the condition which 
exists when the eye looks through any point in a lens other than its optical center. 
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Table 1 
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| SOLUTION USING EQUA POLAR COORD] 
X, = 5.00 (07707 + 0.707 
0.707 135 ° 
ar distance (dp) from the point 
he eye looks to the cylinder axis is 
597 0.5 
7 i sin (45 + 30) = 0.965 cm. 
965) (2.00) = 1.93 
150° 
end Xp: 
) 
2 (X_) (Xp) cos | 180 - (@ - 9% 
0.5 
- 2(5)(1.98) cos [ 180 (150-136) ]} 
| (@, - 9g) = sin 
| 
asi eg = 30 + 10.9 = 40.9° 
Xo = (2.00) | (.3) + (.2) | 
22 7° 
_[ + (0.78 
= 7.14 
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Table 1 (Cont.) 


SOLUTION USING COMPLEX NOTATION 


Ps 
N 
CN 
CN 


For purpose of comparison transpose this to polar 


y } 2 
a, = 5.00 (.707) = 3.53 ; 
Dag 5.00 (- . 707 ) 
Xb = + 
ap = 1.93 cos 330° = 1.67 - 
ba = 1.93 sin 330 = - 0.965 | s 
Xp = 1.67 - 0.965; : 
ao = (0.3) (2) be= (0.2) (2) 5 
Xp = 0.6 + 0.43 
Xt = Xg + Xp + Xe 
= (3.53 ~ 3.533) + (1.67 - 0.9653) + (0.6 + 0.4j) 

= 5.8 - 4.1] 
coordinates 
2 2 2 A “a 
Xt = (5.8) + (4.1) = 7.1 
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it is not necessary to specify the direction of the base or the 
meridian parallel to the base-apex line. The mere statement of 
the complex quantity with proper signs represents the prism 
vector in magnitude, direction, and sense. 

c. As shown by the solution of the examples above, the use of this 
method greatly simplifies the mathematics involved in determin- 
ing the prismatic effect induced by the eccentricity of lenses. 


d. Complex notation eliminates the necessity of mathematics in the 
solution of problems of the combination of two prisms, acting 
at 90 degrees with each other, in a single lens. When the prisms 
act at an angle other than 90 degrees to each other the problem 
is greatly simplified, by using complex numbers. 

The adoption of complex notation of prism vectors as standard 

practice implies certain disadvantages which should be considered. 

a. Habit has led practitioners to think in terms of prisms as desig- 
nated by their polar coordinates. The transition from this point 
of view would not be easy. 


b. Some confusion may result from the fact that the real component 
having a negative sign represents a base-in prism when consider- 
ing the right eye, but when considering the left eye this repre- 
sents a base-out prism. However, if the coordinate grid is visual- 
ized rather than absolute sign indication memorized, little dif- 
ficulty should arise. 


SUMMARY 


It has been shown that the prescription of a prism in an ophthal- 
mic lens may be written in the form of a complex number whose real 
portion represents the horizontal component of the prism and whose 
imaginary portion represents the vertical component of the prism. 

Rules were established for transposition from rectangular to polar 
coordinates and from polar coordinates into cartesian coordinates. The 
complex notation of prism vectors is simple but highly precise. It elim- 
inates a great deal of the tedious mathematics which might otherwise 
be required in the solution of certain problems of ophthalmic optics. 
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CLINICAL OBSERVATIONS OF THE PHENOMENON OF THE 
ROTATING FIELD* 


R. M. Hall, O.D., F.A.A.O. 
Cleveland, Ohio 


A phenomenon frequently observed but little considered as to its 
clinical significance is that, which for want of better term, might be 
designated as the rotating field. 

If a subject, having lower acuity in one eye than in the other, be 
handed a paper or reading card, it will oftentimes be observed that the 
card is held not on a plane perpendicular to the visual axes and therefore 
not parallel to the face, but has been rotated horizontally around a 
vertical axis at the point of fixation—thus brought closer to one eye than 
the other. 

It will be found upon investigation that the paper has been brought 
closer to the eye having the poorer visibility, or pushed further from the 
eye having the better visibility, the manner or rotation being dependent 
upon laterality and handedness, the degree of rotation upon the differ- 
ence of visibility existing between one eye and the other. 

For example, given a right-handed subject with lower visibility in 
the left eye, it will be found that the left side of the reading card is 
brought closer to the left eye: given a left-handed subject with lower 
visibility in the right eye, the paper will be brought closer to the right. 
On the other hand, a right-handed individual with lower acuity in the 
right eye than in the left, will frequently hold the right side of the paper 
at a constant distance from the right eye but will push the left side 
further away from him in an effort to equalize the visibility of the two 
eyes. Similarly, the left-handed subject with poorer acuity in the left 
eye will occasionally push the card further away from his right eye. 

It has been demonstrated that objects seen by an eye of lower 
sensitivity appear more remote than those seen with normal or near 
normal acuity;' that a disparity of image size may induce a field rotation 
at the point of fixation;* that while rotation of the field occurs in some 
instances, both at near and distance, in others a compensation appears to 
be obtained although the above anomalies may be present.” 

This phenomenon, as observed at fixation distances of 100-600 


*An abridgment of the material presented before the American Academy of 
Optometry at Chicago, Illinois, December 11, 1944. For publication in the June, 1945, 
issue of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN 
ACADEMY OF OPTOMETRY. 
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cms., has previously been discussed;* however, little attention has been 
paid to its significance at the reading point, and it is now only reported 
as a subject of clinical interest. 

While absolute measurements of field rotations are easily obtained 
for study, the phenomenon itself as observed in clinical practice has been 
found of value in a preliminary diagnostic sense. 


DR. R. M. HALL, 
419 GUARDIAN BLDG., 
CLEVELAND, OHIO. 
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ON. ASTIGMATISM* 


Robert E. Bannon and Rita Walsiz 
Dartmouth Eye Institute, Hanover, NM. H. 


PART IV—-FURTHER CONSIDERATIONS OF CLINICAL IMPORTANCE 


Incidence of Astigmatism. 

Axial and Refractive Ametropia. 

Effect of Astigmatic Corrections on the Retinal Images. 

Calculation of Image Size Difference (Aniseikonia) Due to Unequal Astigmatic 


Corrections. 
Measurement of Image Size Difference (Aniseikonia) Due to Unequal Astigmatic 


Corrections. 
INCIDENCE OF ASTIGMATISM 

One of the most frequent difficulties in refraction is the diagnosis, 
interpretation, and treatment of astigmatism. 

In the endeavor to find the frequency and nature of astigmatic 
corrections, a study was made of the astigmatic component (lower limit 
of 0.25 D. cylinder) of the refractive corrections given to 1,000 con- 
secutive aniseikonic patients seen at the Dartmouth Eye Institute. In 
order to determine if the distribution would be different in regular 
refractive cases, a similar study was made on 1,000 consecutive routine 
(non-aniseikonic) patients. The results are given in Table IV. 


TABLE IV 
Distribution of Astigmatic Errors 
Routine (Non- 


Aniseikonic Patients aniseikonic) Patients 
Number Percentage Number Percentage 
191 19% 221 22% 
Oblique (axis 20° off horizontal or 
With the rule in one eye and against 
the rule in the other eye....... 35 4% 22 2% 
1,000 100% 1,000 100% 


Combining the two tables we note that one-third of all the patients 
had astigmatism with-the-rule while one-fifth had astigmatism against- 
the-rule. About two out of seven patients (28%) had oblique astig- 
matism. It is interesting to note that there is no significant difference 


*This is the last of a series of four articles dealing with various clinical aspects of 
astigmatism. Presented before the twenty-first annual meeting of the American Academy 
of Optometry at Chicago, Illinois, on December 10, 1944. For publication in the June, 
1945, issue of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN 


ACADEMY OF OPTOMETRY. 


263 


vue 


BANNON AND WALSH 


ASTIGMATISM 


between the distribution of astigmatic errors in aniseikonic and routine 
(non-aniseikonic) patients. Perhaps the most striking point is that five- 
sixths (83%) of the patients had a sufficient amount of astigmatism to 
warrant its correction. It is obvious from the high prevalence of astig- 
matic errors in routine refractive cases that all refractionists should be 
cognizant of the various objective and subjective methods of determin- 
ing astigmatic errors as well as the limitations of certain of these tests 
and also the effect of cylindrical corrections on binocular vision. 


AXIAL AND REFRACTIVE AMETROPIA 

Knapp,** in 1870, promulgated the law, that if the second prin- 
cipal point of a correcting lens is placed at the anterior focal plane of 
an unaccommodated axially ametropic eye, the retinal image of a distant 
object will subtend the same visual angle (be the same size) as though 
the eye were emmetropic. This has been assumed by many to mean that 
a refractive correction does not alter appreciably the size of the retinal 
image. However, there are two main conditions imposed by this law: 


1. The ametropia must be axial. 


2. The posterior principal plane of the correcting lens must be 
placed at the anterior focal plane of the eye. 


It would be interesting to note how closely these two conditions are 
fulfilled in ordinary refractive cases. 

The most important condition imposed by Knapp’s law is that the 
ametropia be axial. An axially ametropic eye is an eye in which the 
refractive surfaces and media (cornea, aqueous, crystalline lens, and 
vitreous) have the same refracting power as in an emmetropic eye, but 
the anteroposterior diameter of which is longer or shorter than that of 
the emmetropic eye. Up to the present, there is no convenient or exact 
way of measuring the axial length of a living eye nor the curvatures and 
indices of the various media. Until that time comes we cannot separate 
accurately axial and refractive spherical ametropias. Several studies***® 
have been made as to the probable distribution of axial and refractive 
ametropia and the conclusion has been that most spherical ametropias 
are a combination of both axial and refractive types. Therefore, it is 
impossible in any given case to predict how the size of the retinal images 
will be altered by the correction of spherical ametropias.*® 

If the ametropia is refractive (rather than axial) Knapp’s law does 
not apply at all, and the size of the retinal image is definitely influenced 
by the correcting lens. In general, the image in an eye that is corrected 
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for refractive-myopia is smaller; and in an eye corrected for refractive- 
hyperopia the image is larger than if the eye were emmetropic. 

This will be shown diagrammatically for a refractively-my- 
opic eye*® (an eye that has the same axial length as an emmetropic 
eye, but the refracting power of which is greater, or the focal length 
of which is less). The principal points H and H’ will be displaced 
slightly toward the surface of increased refracting power. However, 
this shift is very small and for the purpose of the diagram, will be 
disregarded. 


COMPARATIVE SIZE OF THE RETINAL IMAGE IN EMME TROPIA 
AND CORRECTED REFRACTIVE MYOPIA 


— 
= 


Figure 5 


If we consider the ray A, that goes through the anterior focal 
point F, of the emmetropic eye, it will emerge parallel to the optic 
axis and will meet the retina at I, thus determining the size of the 
retinal image RI, for the object O as seen by the emmetropic eve. The 
refractively-myopic eye has a shorter focal length. If we place the 
correcting lens L at the anterior focal point of the ametropic eye, Fm, 
the image of O will be clearly focused on the retina. To determine the 
size of the retinal image we can consider the image I of the object O 
due to the lens as the new object, and draw a ray B through the anterior 
focal point of the refractively-myopic eye (Fm), this ray will emerge 
parallel and will meet the retina at I, determining the image size as 
RI. It is seen from the diagram that the focused retinal image in a 
corrected refractively-myopic eye is smaller than that of an emme- 
tropic eye. 

Similarly the retinal image in a corrected refractively-hyperopic 
eye will be larger than if the eye were emmetropic. 


Regarding the other requirement in Knapp’s law: that the posterior 
principal plane of the correcting lens be at the anterior focal plane of the 
axially ametropic eye, one would have to know beforehand the location 
of the focal and principal planes of the eye and correcting lens. In a given 
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case the position of the anterior focal plane of the eye is not known 
because it depends on what part of the ametropia is axial or refractive. 
In cases of astigmatism, there will be two anterior focal planes—one for 
each meridian and obviously the correcting lens cannot be placed at both. 

Furthermore, the position of the second principal plane of the cor- 
recting lens is usually unknown because it varies with the power, flexure, 
thickness, etc., of the lens. The formula for calculating the distance of 
the second principal plane (H’) from the back surface of the lens (A’) is: 

F, t 
A’ H’ = — 
F n 
where F, is the power of the front surface and F is the total power of 
the lens, t/n is the reduced thickness in meters. 

It is commonly believed that the second principal plane of an 
ophthalmic lens is near the front surface of the lens. However, the prin- 
cipal planes might be at a considerable distance from the lens surfaces, 
especially in low power lenses. As an example let us find the position of 
the second principal plane of two low power lenses (+0.25 D. Sph.) 
on a —6.25 D. inside curve. For ease of calculation we shall take the 
thickness of the lenses in both cases as 1.523 mm. 


For a +-0.25 D. Sph.: 


[A’H’ = — +6.50/(+0.25) (1000)] = —.026 m. = —26 mm. 
For a —0.25 D. Sph.: 
[A’H’ = — +6.00/(—0.25) (1000)] — +.024 m. = +24 mm. 
PRINCIPAL PLANES PRINCIPAL PLANES 
OF LENS OF LENS f PRINCIPAL PLANES 


PRINCIPAL PLANES 
OF EYE 


\ / 


+0250 SPHERE - 0,25 0 SPHERE 
Figure 6 
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In the case of the +0.25 sphere the second principal plane is 26 mm. 
in front of the back surface of the lens while for the —0.25 sphere it is 
24 mm. behind the back surface. The relative separation between the 
secondary principal planes in these two cases is 50 mm. For lenses of 
higher refracting power this range will be less. 

Obviously, it is very difficult to predict and to keep in mind where 
the secondary principal plane of a lens is, and it is impossible in most 
cases to place it at the anterior focal plane of the eye, even granting that 
one knows where this plane is located. The common idea of trying to 
place the lens at the approximate anterior focal plane of the eye (15.7 
mm.) generally will not accomplish the desired effect of having the 
second principal plane of the lens at that position. 

Even in an axially ametropic eye, the size of the retinal image is 
dependent on the distance of the correcting lens to the eye. An axial 
displacement of a lens toward the eye will cause a change in magnifica- 
tion of F/10 percent per millimeter of axial displacement,*’ where F 
is the power of the lens. Let us consider the example of an ordinary 
—2.00 diopter sphere and calculate the effect on the size of the retinal 
image of a shift in position from that specified by Knapp, even granting 
that the ametropia be axial. 

The second principal plane of an ordinary —2.00 sphere is 
located approximately at the center of the bevel, so in this case the 
distance of the second principal plane from the cornea is the same 
as the eyewire distance. If the lens is placed at the average eyewire 
distance of 11.2 mm., and other conditions remain the same, the 
retinal image in that eye will be larger than if the correcting lens 
is at the anterior focal plane of the eye (15.7 mm.) by approxi- 
mately: 2/10 « 4.5 = 0.90%. If the correcting lens has an astig- 
matic component, the percent change in the size of the retinal image 
will vary in the different meridians, because it is directly propor- 
tional to the refracting power of the lens. 


THE EFFECT OF ASTIGMATIC CORRECTIONS ON THE RETINAL IMAGES 


The difference in the refraction of the principal meridians that 
ccurs in cases of astigmatism cannot be due to a difference in the axial 
length of the eyeball for those meridians but rather must be due to a dif- 
ference in the curvature of the refractive surfaces of the eye. This dif- 
erence in curvature may occur in any of the various refractive surfaces, 
but is chiefly in the front surface of the cornea. The keratometer will 
verify the fact that the cornea is the main seat of astigmatism. Since 
astigmatism is then a form of a refractive ametropia, its correction by 
ophthalmic lenses will change the size of the retinal images. That is, 
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an astigmatic correction will always alter the size and the shape of the 
retinal images. 

Donders*' in 1864 was perhaps the first to comment on the dis- 
tortion of the retinal image in corrected astigmatism. Lippincott,** 
Green,“” Friedenwald,”’ and Koller*' were among the writers in the last 
century who recognized and tried to explain some of the changes in the 
retinal images caused by astigmatic corrections. In his book on the 
mechanism of the eye written in 1910 Souter®? says: 

“Since the linear dimensions of the image are proportional to 
the anterior focal distance of the eye, and since this distance is 
greater as the curvature is less, it is clear that the image as formed 
in the meridian of greatest refraction is less than that formed in the 


meridian of least refraction .. . 

‘When the astigmatism is corrected by a lens at the anterior 
focus of the faulty meridian . . . the corrected image is propor- 
tionally too large in the meridian of least refraction or too small 
in that of greatest refraction. If the correcting lens is worn without 
the anterior focus the distortion may be further increased by the 
magnifying or minifying power of the lens. 

“Owing to the disproportion of the image in astigmatism, all 
lines which are not parallel or perpendicular to the principal me- 
ridians undergo an angular distortion.”’ 


More recently, Erggelet®* pointed out that the correction of astigmatism 
introduces changes in the size of the retinal images, but he concluded 
arbitrarily that these changes were negligible because they rarely exceed 
four to five percent. There are many textbooks which neglect the subject 
entirely but Emsley’st book ‘‘Visual Optics,” Mason’s”* ‘‘Principles of 
Optometry’’ and Duke-Elder’s*®® ‘““The Practice of Refraction” are a 
few of the more recent books which bring to the reader's attention the 
all too frequently overlooked fact of the influence of astigmatic correc- 
tions on the size of the retinal images. 


CALCULATION OF IMAGE SIZE DIFFERENCE (ANISEIKONIA) DUE TO 
UNEQUAL ASTIGMATIC CORRECTIONS 

If the astigmatic corrections are similar in the two eyes, the two 
retinal images will be distorted equally, therefore resulting in no addi- 
tional aniseikonia. On the other hand, if the astigmatic corrections in 
the two eyes differ, either in amount or axis, it is unavoidable that a 
meridional aniseikonic error be introduced. 

The magnification caused by a cylindrical correction can be calcu- 
lated approximately by utilizing a formula reported previously.** That 
is, the total magnification of an ophthalmic lens can be broken down 


| 


ASTIGMATISM-—BANNON AND WALSH 


into a shape magnification factor, a power magnification factor and an 
object distance factor. For an object at infinity the total magnification is: 
| 


1—F, t 1—Vh 


n 


where F, is the refractive power of the anterior-surface in diopters, t/n 
is the reduced thickness in meters, V is the vertex refraction of the lens 
in diopters and h is the distance in meters from the back surface of the 
lens to the seat of the ametropia, wherever that may be. Applying this 
formula one can find the magnification in the principal meridians of an 
astigmatic lens, and comparing it to the magnification of the lens on 
the other eye, the aniseikonia introduced by the correcting lenses can be 
determined. Actually, the problem is more complicated than this because 
the astigmatism inherent in the eye must be considered. * 

When both cylinders are either at axis 90 or 180 the magnifica- 
tions introduced will be in the horizontal and vertical meridians but 
when one or both of the cylinders are at an oblique axis the problem 
becomes much more complex. Not only is there a horizontal and a 
vertical component but also a rotary one which is called a ‘declination 
error,’ following the terminology of Stevens®’ as extended by Ogle.®* 
From what has been said, it is obvious that one can obtain by calcula- 
tion an estimate of the aniseikonia introduced by unequal astigmatic 
corrections. This, however, is not always the whole problem. There 
may be an aniseikonia independent of that introduced by the spectacle 
lenses. Research**” conducted at the Dartmouth Eye Institute indicates 
that in the majority of cases with astigmatism the computed and the 
measured aniseikonia are in the same direction and often agree closely. 
There are a sufficient number of cases, however, in which the measured 
image size difference is not the same as the computed image size dif- 
ference, making it necessary to rely on the actual measurements rather 
than on computations alone. A convenient estimate is that a one diopter 
difference in the astigmatic correction between the two eyes causes a 
meridional anisetkonia of about one and a half percent. This ‘‘rule-of- 
thumb,”’ even though it is an approximation only and does not permit 
one to prescribe therefrom, may aid practitioners to judge what cases 
should be referred for aniseikonic measurements. 


*For further discussion of the subject consult reference No. 71. 
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MEASUREMENT OF IMAGE SIZE DIFFERENCE (ANISEIKONIA) DUE TO 
UNEQUAL ASTIGMATIC CORRECTIONS 

Everyone is familiar with the fact that patients often complain of 
asthenopic symptoms and of a distortion of objects on first wearing 
astigmatic corrections—especially when the axes are oblique. Most of 
these patients become accustomed to their glasses in a few weeks and the 
distortion will no longer be apparent. There are some, however, who are 
never comfortable with the full astigmatic correction. Various methods 
and explanations have been advocated at different times to handle such 
cases. Culbertson'’’ tried to correct the distortion of objects by rotating 
the cylinders. The differential prismatic effect which causes anisophoria'”’ 
has been suggested as a cause of discomfort in patients with anisometropic 
corrections. The use of slab-off prisms"’* and of spherical equivalents'’* 
has been advocated as a solution to this problem. Savage'’* suggested 
that the torsion effect of oblique cylinders may be responsible for the 
discomfort. We believe that another possible cause of discomfort is the 
aniseikonia introduced by unequal astigmatic corrections. 

The standard eikonometer which has been described in previous 
papers'’® enables one to measure the aniseikonia whether due to unequal 
astigmatic corrections, spherical anisometropia, or to a basic incongruity 
in the neurophysiological elements. These measurements determine the 
aniseikonia in the horizontal and vertical meridians, and while it is pos- 
sible to determine an oblique size difference by the use of an appropriate 
target it has not been found convenient to do so in many cases. During 
the past ten years, the tilting field'®® and the leaf room" have supple- 
mented the standard cikonometer findings in some cases, and have been 
helpful in the determination of oblique aniseikonic corrections. How- 
ever, it was not until the recent development of the Ames space-eikono- 
meter’**'°" that more exact and convenient measurements of meridional 
aniseikonia at oblique axes became possible. 

The space-eikonometer is an instrument designed to measure the 
aniseikonic factor, utilizing the amount and nature of the anomalous 
spatial localization caused by the disparity in the binocular images. This 
is in contrast to the method used in the standard eikonometer by which 
aniseikonia is measured by determining the difference in the angular size 
of the images between the two eyes. The space-eikonometer provides a 
means of determining a meridional aniseikonic factor at oblique axes as 
well as in the horizontal and vertical meridians. 

This instrument (Fig. 7) consists of a headrest, a lens system, 
and a number of appropriate test elements. The adjustable meridional 
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size lens units'*S and the two pairs of vertical lines are used in the 
determination of the aniseikonia in the horizontal meridian. In the case 
of a horizontal size difference one of the vertical lines will appear nearer 


PERSPECTIVE DRAWING OF THE SPACE EIKONOMETER 


TEST 
BLACK APERTURE LENSES 
BACKGROUND 
BACK 
FRONT 
CORDS GeareD 
LENSES 
Figure 7 


to the observer than the other. The test lenses and the oblique cross are 
used to determine the aniseikonia in the vertical meridian. In the case 
of a vertical size difference the cross will appear rotated about a vertical 
axis. The amount of aniseikonia is determined in either case by the per- 
cent magnifications (introduced by the test lenses) which are necessary 
to make the vertical lines and the cross appear in frontoparallel planes. 
The rotation or tilting of the oblique cross about a horizontal axis indi- 
cates an oblique aniseikonia (declination error) which is measured by 
the amount of the rotation of the pair of matched 2% meridional size 
lenses necessary to make the cross appear perpendicular to the line of gaze. 
Once the image size difference in the horizontal and vertical meridians 
and the declination error are measured, tables are referred to in order to 
find the equivalent aniseikonic prescription which will correct the appear- 
ance of all the test elements of the space-eikonometer. 

The space-eikonometer measures oblique aniseikonic errors such 
as those caused by oblique astigmatic corrections. The principle on which 
it is based was demonstrated by Wheatstone’’’ in 1838. He used a target 
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consisting of two lines (see Fig. 8) * inclined toward each other at the 
top, which, when viewed in a stereoscope, appeared as a single line tulted 
toward the observer at the top. An oblique astigmatic lens causes a rota- 
tion of the images of a vertical line, therefore, there will be a corre- 
sponding stereoscopic effect similar to that obtained in Wheatstone’s 
demonstration. The correction of an astigmatic error causes a meridional 


Figure 8 


magnification of the retinal image at right angles to the axis of the 
cylinder. Connected with this magnification there are small rotary dis- 
placements of the images of all lines in space that are not parallel or 
perpendicular to the axis of the lens. The image of a circle, for instance, 
a wagon wheel (see Fig. 9), will become elliptical; and due to the 
rotary displacements, the images of the spokes will be spaced unequally, 
that is, they will be crowded toward the meridian of elongation, or 
magnification. These small rotary displacements of the images of vertical 
objects in cases of corrected oblique astigmatism, will result in a dis- 
tinct stereoscopic spatial distortion similar to that obtained with the 
stereoscopic target having the two lines converging upward. 

A high correlation'’’ has been found between the measurements 
of the horizontal and vertical size differences as determined by the 
regular eikonometer and by the new space-eikonometer in several hun- 
dred patients. Furthermore, there is a significant relationship**** between 
the computed oblique aniseikonic error and that measured by the space- 
eikonometer. 


*In this figure the lines converge at the bottom, therefore, the fused single line will 
appear tilted toward the observer at the bottom. 
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For more general use various simplifications of the space-eikono- 
meter have been developed. These will enable the average practitioner 
to measure aniseikonia in all meridians easily and quickly. One of these 
simplified instruments is the vectograph''’ table model, which consists 
of a box (25’’x15’’x8’’) small enough to fit on an ordinary kerato- 
meter table. The instrument utilizes stereoscopic targets similar to the 
pattern used in the Ames space-eikonometer, and a set of size test lenses. 
A further report will enlarge on the use of this instrument and its appli- 
cation in general ophthalmic practice. 


WHEEL (OBJECT) 
V 


IMAGE OF WHEEL IMAGE OF WHEEL 
WHEN MAGNIFIED HORIZON TALLY WHEN MAGNIFIED OBLIQUELY 


Figure 9 


The need for a more thorough understanding of the objective and 
subjective tests for astigmatism and for a simple method of determining 
and measuring aniseikonia is borne out by the frequency of astigmatism 
in regular refractive prescriptions: that more than 80% of the refractive 
corrections have a cylindrical component. If we keep in mind the fact 
that meridional aniseikonia is introduced by all anisometropic astigmatic 
corrections and by all astigmatic corrections with non-parallel axes, we 
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see the necessity of having practitioners add to their routine tests an 
investigation for aniseikonia. 


SUMMARY: 

We have presented some of the historical high lights in the dis- 
covery of astigmatism and have discussed some of the advantages and 
disadvantages of the means that may be used to measure and correct this 
rather frequent ocular anomaly. It has been particularly interesting and 
instructive to read the early accounts of Young, Airy, Helmholtz, 
Donders, Javal, MacKenzie, and Hays. Advances during the last fifty 
years in the methods of determining and correcting astigmatism are slight 
compared to the work of the great masters of the past. 

The ophthalmometer and retinoscope are great contributions to the 
science of measuring astigmatism, but it is obvious from the reasons dis- 
cussed in Part II of our paper that refractionists cannot depend usually 
upon these two objective tests alone for determining the patient’s final 
prescription. The objective tests are a great help in guiding one in the 
proper direction, but their results must be modified or refined by the sub- 
jective tests which, after all, tell us what part of the complex image 
bundle the patient prefers. Of the various subjective tests, we have found 
the Lancaster-Regan astigmatic chart and dial most satisfactory. This 
test may be used not only for distance but also at the near point. Supple- 
mentary subjective techniques, such as the cross cylinder tests, stigmato- 
scopy, rotation of the trial cylinder, and the Marquez method may also 
be used to advantage in certain cases. 

The attention of the profession is directed to the importance of the 
aniseikonia introduced by an unequal astigmatic correction which may 
be the cause of discomfort in certain patients. The relative difference in 
the size of the ocular images (aniseikonia) may be predicted qualitatively 
on the basis of the amount of astigmatic difference between the patient's 
eyes. The greater the meridional (astigmatic) anisometropia, the greater 
the expected meridional aniseikonia. 

The purpose of this paper will be fulfilled if it encourages the 
practitioner to realize that astigmatism cannot be corrected accurately 
by following any particular single test or any empirical rules. The bat- 
tery of objective tests, coupled with the various subjective tests and a 
rational appraisal of the patient's history and symptoms, must be synthe- 
sized. Clinical judgment in the final analysis is essential and the recogni- 
tion that unequal astigmatic corrections introduce inequalities in the 


The authors wish to acknowledge with thanks the advice and guidance of Dr. 
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size of the images (aniseikonia) will make possible better diagnoses and 


therapies. 
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DISCUSSION 
OSCAR L. McCULLOCH, HOLYOKE, MASS. 
May | first of all offer my sincere congratulations to Drs. Bannon 
and Walsh for the very thorough analysis which they have undertaken 
in this paper. Also for the very able manner in which they have pre- 
sented it to the Academy. 

Astigmatism has always been one of the major stumbling blocks 
confronting the profession. As you well realize there are about as many 
theories as to its determination and correction as there are optometrists 
and ophthalmologists. So it is perhaps surprising that on the whole the 
results are as good as they seem to be. On the other hand, nearly any 
of the methods, if followed intelligently, will give tolerable corrections 
in about 60% of the cases. However, the remaining 40% are in need 
of corrections which neutralize their astigmatism more accurately. There- 
fore, it is papers such as this one which may give to each of us some detail 
to add to our already established technique in our particular battery 
of astigmatic tests. 

In Part IV of their paper Drs. Bannon and Walsh present many 
interesting and helpful points. These are:— 

|. that astigmatism occurs in about 80% of our refractive cases. 
2. that Knapp’s Law does not apply in astigmatic cases because the 


seat of ametropia is not axial but dioptric as can be verified by the 
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3. that unequal astigmatic corrections unavoidably introduce 
aniseikonia, a difference in the relative size of the images. 

4. methods of calculating and of measuring aniseikonia are dis- 
cussed with the presentation of the approximate ‘‘rule-of-thumb’’ that 
one diopter difference in the cylindrical correction introduces an anisei- 
kenia of about 112%. This is important and should serve as a valuable 
guide. 

5. the use of the eikonometer such as I have in my own office, 
while it enables one to measure the aniseikonia in the horizontal and 
vertical meridians and thereby fulfills the needs of most cases, does not 
provide data on the presence of oblique aniseikonia. As Bannon and 
Walsh stated, oblique astigmatism is found in about 28% of refractive 
cases and therefore, the need of measuring oblique aniseikonia is impor- 
tant. The space-eikonometer, especially the simplified vectograph model, 
will enable practitioners to determine the aniseikonia in the oblique 
meridians as well as in the horizontal and vertical. I know we all 
hope that this simplified model of the space-eikonometer will be available 
in the near future. 

J cannot find anything with which I disagree in Part IV of this 
paper. However, in regard to the “Summary” which follows Part IV, I 
would like to say that I do not agree with the authors in their intima- 
tion that the objective tests should play such a minor role in the science 
of refraction. I have always placed great reliance on my keratometric 
and retinoscopic findings. I feel that they are as important as any of the 
subjective tests. Of course, when I find a radical difference between my 
cbjective and subjective findings, I am inclined to give the case extra 
attention and I attempt to find an explanatign for this difference by 
rechecking my patient. In most cases I find on re-examination that the 
difference between the objective and subjective tests is less than on the 
original examination. No doubt, the most sensible procedure in handling 
individual patients, especially those we might call ‘‘problem cases,’’ is 
the intelligent evaluation of all the data; the history and symptoms, the 
objective findings, the subjective findings, the additional factors of 
motility and aniseikonia. Most of our patients can be handled satisfac- 
torily by a very modest routine of objective and subjective tests, but 
there are those troublesome patients in everyone's practice which need 
extra knowledge, skill and ingenuity. The knowledge and use of various 
metheds of testing for astigmatism and the detection of a possible 
aniseikonia will enable all refractionists to raise their percentage of suc- 
cessful cases and promote the scientific practice of optometry. 
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POSTWAR OPTOMETRY 


American optometrists are in good shape—that is the unmistakable 
conclusion to be drawn from our contacts with members of our profes- 
sion in all parts of the country. Today we find optometrists with more 
cash in the bank—a backlog of war bonds and with fewer debts than 
ever before. 

Optometrists, to be sure, will need more cash after the war than 
before because to practice in the postwar period they will probably have 
to function at a somewhat higher price level at least for a time. But there 
are two responsibilities of optometry that are clear: it should use its 
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adequate resources when peace comes both energetically and skillfully— 
to (1) exploit to the fullest its opportunities to best serve the visual 
needs of the public and (2) to do as large a volume of refractive work 
as possible. 

At the moment it is not self-evident that optometry will assume 
these responsibilities. Optometrists’ income has come easily these last 
four years—so easily, without doubt, that many optometrists have for- 
gotten the meticulous care they exercised in building their practices in 
the prewar years. Many of our practitioners are today so busy trying to 
empty their crowded waiting rooms that the finer refinements of the 
art of optometry have been pushed into the background if not dropped 
all together. All arts atrophy with disuse, the peacetime art of meticulous 
attention to refractive detail among them. Every optometrist needs ‘to 
ask himself whether the hurried war time refraction of today will satisfy 
the peacetime demands of the patients of tomorrow. 

And, too, it is not self-evident that as a group optometrists are 
aware of the postwar problems the profession will face. These problems 
have been before the profession for some time and to be sure, progress has 
been made in solving these, but only to a degree. Much real work remains 
to be done—in the sphere of education—optometric public relations— 
professional practice and in the broad field of public health and the part 
optometry can play in such program in bringing proper visual care to all 
citizens. These problems will require of our profession a high degree of 
cohesive action—to secure and hold the place in the health field we so 
desire for optometry. 

In solving these problems the Academy can and will play its part. 
Through its local chapters it can readily set the standard and pace of 
local optometric practice and collectively it can set the stage for the great 
future before our profession. 

The day is coming when costs will again be of interest to the 
optometrist. When patients will pick and choose for refractive eye care 
and when opportunities that one man does not exploit will be seized by 
someone else. The one clear responsibility of optometrists in America 
today is to be mentally as well as fiscally solvent. 

CAREL C. KOCH. 


THE VALUE OF FELLOWSHIP IN THE ACADEMY 


In the April, 1945, issue of this journal, Dr. Ernest A. Hutchin- 
son,' Chairman of the Local Academy Chapters Committee, appealed to 
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optometrists, both within and without the Academy, to form local chap- 
ters affiliated with the American Academy of Optometry. This appeal 
brought a considerable response; a number of optometrists having inter- 
ested themselves in furthering optometry’s cause through the medium of 
Academy activities. Because of these new contacts we are publishing 
elsewhere in this issue the constitution and by-laws of the Academy, as 
well as a few other relevant facts about this organization. We feel the 
use of this space, for this purpose, is justified at this time, because a 
number of optometrists are seriously considering applying for fellowship. 

Some of these men, however, have doubted the wisdom of their 
applying or affiliating with a ‘‘scientific body.’’ They question the value 
of such a move to themselves. To be sure, the Academy is a scientific 
society! And still we believe their doubts to be a mistake. While, cer- 
tainly, some optometrists have managed to flounce through college and 
then on through the rest of their lives without ever exposing their minds 
to the maturing influence of exact knowledge, we believe this group to 
be in the extreme minority and that as a whole most optometrists would 
benefit by Academy contacts with top-flight fellow practitioners and 
other experts who are today’s leaders in the field of visual care. 

It is true, in the field of science there are some intellectual snobs who 
cherish the notion that theirs is a special language which only initiates 
can comprehend. The good comradeship of the Academy, however, has 
long since dispelled any touch of this, if it ever existed, and today one 
finds the real geniuses of visual science who want nothing better than 
to communicate their ideas to others and who do not scorn to do so 
in the simplest and homeliest language possible. 

This is one of the real values of the splendid annual sessions of 
the Academy. These meetings where speaker and audience intermingle and 
where several days are spent in groups discussing problems of mutual 
interest are a real treat to all concerned. These annual sessions leave one 
with memories never to be forgotten and with experiences of great value 
in every day practice. Despite its scientific background, the Academy is 
geared to the problems of the optometrist in practice today, and its 


major job is to serve his needs. CAREL C. KOCH. 


‘Ernest A. Hutchinson. Mobilizing the Forces of Ethical Professional Optometry. 
187-191, 1945. 
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A department devoted to announcements, reports, appointments, organization data, news, 
professional problems and ideals, as these relate to the Academy. 


AMERICAN ACADEMY OF OPTOMETRY RESEARCH 
PROJECTS 


The American Academy of Optometry has set aside a sum of 
money to encourage and support the study of research problems by per- 
sons capable of conducting such studies in suitable educational centers. 

The following are some of the projects suggested by the Academy's 
Committee on Research Projects: 

1. An Adequate History of the Development of Concepts and 

Terms Applicable to Accommodation and Convergence. 

2. Specifications of Position of Lenses Mounted Before the Eyes. 

3. Nomenclature in Spatial Perception. 

4. An Investigation of the Significance of Anomalous Phoria and 

Fusional Amplitude Findings. 

5. Industrial Vision Research. 


Anyone interested in working on one or more of these projects 
should contact Dr. Carel C. Koch, Secretary, American Academy of 
Optometry, 1502 Foshay Tower, Minneapolis 2, Minnesota. 


The only conditions are: 

a. Statement explaining where and by whom project will be con- 
ducted. 

b. An estimate of the expenses involved. 

c. The work be completed within one year. 

d. A paper or report written for publication in the American 
Journal of Optometry and Archives of American Academy of 
Optometry with the acknowledgment in the form of a foot- 
note that the project was supported by the American Academy 
of Optometry. 

ROBERT E. BANNON. 


ACADEMY COMMITTEE APPOINTMENTS 


Dr. J. Fred Andreae, President of the American Academy of Op- 
tometry, has appointed the following members of the Academy to the 
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Committee on Undergraduate Chapters, to serve for the year 1945: 
Dr. Irvin M. Borish, Chairman; Dr. Arthur P. Hoare, Dr. O. L. Mce- 
Culloch, Dr. Henry Hofstetter. 


THE AMERICAN ACADEMY OF OPTOMETRY 
CONSTITUTION* 


ARTICLE 1. NAME 

The name of this organization shall be “The American Academy 
of Optometry.” 

ARTICLE 2. OBJECT 

The object of the American Academy of Optometry shall be to 
further the development of optometrical sciences in its efforts to con- 
serve human vision by: 

(1) Affording an opportunity for the presentation and discussion 
of the results of clinical and experimental research in visual problems. 

(2) Encouraging the scientific observation and reporting of excep- 
tional and instructive conditions encountered in the practice of the indi- 
vidual Fellow. 

(3) Initiating and supporting, in suitable centers and institutions, 
research programs in optometric subjects. 

(4) The American Academy of Optometry fully realizes and will- 
ingly assumes its responsibilities of leadership in the Field of Professional 
Optometry to the end that it will ever stand for those principles of high 
ethics, increased educational standards, and unselfish service to the public, 
as opposed to the forces of commercial agencies which seek to degrade 
every aspect of the profession. 

That these principles may be accomplished in fact, the American 
Academy of Optometry has not only formulated, but is guided by a 
strict code of ethics. Furthermore, to assure continued maintenance of 
these standards, the Academy has adopted rigid entrance requirements. 


ARTICLE 3. OFFICERS 
The officers of the Academy shall be: A president, vice-president, 
secretary-treasurer, and executive council which shall consist of the 
officers, the immediate past president, and four other members; all to be 
elected at the annual meeting of the Academy and to serve until the next 
annual meeting or until their successors are elected. 


As amended and approved by the Executive Council, Chicago, IIl., May 16, 1942. 
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ARTICLE 4. FELLOWSHIP 


Fellowship in the Academy shall be restricted to optometrists and 
scientists of recognized professional ability and ethical standing, who 
shall be elected to fellowship as provided in the by-laws. 


ARTICLE 5. AMENDMENTS 


SECTION 1. This Constitution may be amended at any annual meet- 
ing of the Academy by an affirmative vote of two-thirds of not less than 
sixty percent of the total membership. 


SECTION 2. In the absence of a sixty percent attendance at said 
annual meeting the balance of the vote may be taken by mail. 

SECTION 3. Failure to vote on an amendment within two weeks 
after its receipt shall be regarded as a transfer of such vote to the disposal 
of the Executive Council. 


BY-LAWS 
ARTICLE 1. DUTIES OF OFFICERS 

SECTION 1. The President shall preside at all meetings of the Acad- 
emy and shall be chairman of the Executive Council. He shall appoint 
all committees subject to approval of the Executive Council. He shall 
provide for the formal pledging and introduction of new members, and 
shall perform the duties usually devolving on the office, and such others 
as may be directed by the Academy. 


SECTION 2. The Vice-President shall assume the duties of the Presi- 
dent in his absence or at his request. 


SECTION 3. The Secretary-Treasurer shall keep a record of all pro- 
ceedings of the Academy and of the Executive Council, conduct corre- 
spondence, collect dues, notify the fellows of the Academy regarding 
meetings a reasonable time in advance, and perform such other duties 
as pertain to his office, or as may be prescribed by these by-laws. 

He shall keep all money of the Academy and disburse same upon 
signed order of the President, keeping a correct account of all his trans- 
actions and reporting same at each annual meeting, or when required by 
the President, and make a full and detailed report of the financial affairs 
of the Academy, and shall, at the expiration of his term of office, deliver 
to his successor all funds, papers, and books relative thereto. 

SECTION 4. The Secretary-Treasurer shall furnish bond in such 


amount as may be required by the Executive Council, the expense of 
which shall be paid by the Academy. 
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SECTION 5. The Executive Council shall transact all business for 
the Academy between annual meetings and shall assume such other duties 
as may be delegated to it by the Academy at the Annual Meeting. It 
shall pass on the acceptability of those proposed for Fellowship. It shall 
audit the books of the Secretary- Treasurer and perform such other duties 
usual to an Executive Council. 

It shall be empowered to appoint an Examination Committee or 
Committees. On all matters coming before it for action or decision a 
majority vote of the council shall prevail. It shall have full authority 
to act for the Academy in any crisis or emergency, provided six of its 
eight members are in agreement as to the necessity for immediate action 
and as to the course to pursue. 

SECTION 6. The Advisory Committee shall serve as a planning and 
policy screening board, the specific duties of which board are, (1) to 
formulate and suggest plans and policies, and (2) to plan a specific 
course of procedure for the execution of those policies of service which 
are embodied in the President’s Annual Address. 

Note—Such plans and policies are submitted to the President and 
his Executive Council for final approval and execution. 

SECTION 7. The immediate past president shall be chairman of the 
Advisory Committee. 


ARTICLE 2. EXAMINATION COMMITTEES 


The duty of an examination committee shall be to arrange and con- 
duct examinations to test the qualifications of all practicing optometrists 
who make application for Fellowship in the Academy, and to pass on 
the acceptability of case histories filed with application. It shall function 
under such rules and regulations as have been or shall hereafter be adopted 
by the Executive Council. 


ARTICLE 3. ACADEMY FELLOWSHIP 


Class |—Open to any optometrist who has been in practice more than 
fifteen years, and upon acceptance by the Board of Examiners of ten 
case reports concisely and completely annotated as outlined in the 
Manual of Instruction (see pages 3? to 7). To obtain ‘Individual 
Certification,’’ the candidate may, if he so chooses, take the clinical 
and written examinations. 

Class [I—Open to any optometrist who has been in practice more than 
five years, and upon acceptance by the Board of Examiners of five 
case reports concisely and completely annotated as outlined in the 
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Manual of Instruction (see pages 3? to 7) and who has taken and 
passed a practical examination. It is to be understood that the exami- 
nation given by the Board is in no way comparable to individual 
State Board Examinations, but is in the true sense a screening process 
by which the Board of Examiners will be able to determine the 
ability of the candidate to successfully handle the practical problems 
met in general routine practice. 

Class 11|—-Open to any optometrist who has been in practice less than 
five years, and upon acceptance by the Board of Examiners of three 
case reports concisely and completely annotated as outlined in the 
Manual of Instruction, and who has taken and passed both the writ- 
ten and clinical examinations as outlined in the Manual. 

Class 1V——Fellowship in the American Academy of Optometry may be 
granted to those members of the profession who for twenty years or 
more have conspicuously accredited themselves and the profession by 
conscientious service to their communities, and who are now prac- 
ticing in the prescribed manner, * * other requirements for admis- 
sion being waived by unanimous vote of the Executive Council. 

Class V——Fellowship in the A. A. O. may be granted to those scientists, 
educators, and non-practicing optometrists who have conspicuously 
accredited themselves and the profession by conscientious service to 
the science. 


ARTICLE 4. ELECTION TO FELLOWSHIP 


SECTION 1. Application for Fellowship may be made direct to the 
Secretary of the Academy or sent in by a local chapter of the Academy. 
An examination fee of five dollars ($5.00) must accompany each appli- 
cation. 

SECTION 2. A candidate for Fellowship in the Academy must con- 
duct his practice in the same way as do the ethical physicians and dentists 
in his immediate locality. 

SECTION 3. Application must be accompanied with case reports from 
applicant’s own files concisely and completely annotated as outlined in 
the Manual of Instruction. 

Applicant for Fellowship will present himself for examination 
(written and clinical as outlined in the Manual of Instruction), at such 
time and place as selected. 

After the Examination Committee has marked applicant’s examina- 
tion papers and passed on the case records, its decision shall be placed in 
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the hands of the secretary with instructions to notify the applicant of his 
acceptance or failure, and in case of the latter it shall be the duty of the 
secretary of the Academy to explain to the applicant reasons for failure. 

SECTION 4. Non-practicing optometrists making application for Fel- 
lowship shall comply with all Academy requirements with the exception 
of submitting case histories or taking examination. Persons not holding 
certificates to practice optometry and making application for Fellowship 
must receive the approval of the Executive Council. 

SECTION 5. Each candidate for Fellowship in the Academy before 
being finally accepted shall subscribe to the Fellowship Pledge and Agree- 
ment, returning it properly signed to the secretary of the Academy. 

ARTICLE 5. DUES AND ASSESSMENTS 

SECTION 1. The annual dues of practicing optometrists shall be 
fifteen dollars ($15.00) payable in advance on January 1. Fellows 
admitted after January | shall pay dues for balance of year, beginning 
first of month following admittance. 

SECTION 2. The annual dues of non-practicing optometrists and 
scientists may be five dollars ($5.00) in such cases as approved by the 
Executive Council. 

SECTION 3. Any Fellow of the Academy whose dues and assess- 
ments remain unpaid on April 1 shall stand suspended. In event pay- 
ment is not made by July | his Fellowship in the Academy may cease, 
and he shall be so notified by the Secretary. He may be reinstated by 
action of the Executive Council, and upon payment of all amounts due 
at the time Fellowship was forfeited. 

SECTION 4. The fee for Fellowship degree and certificate shall be 
five dollars ($5.00). 

SECTION 5. The Academy at its annual meeting may levy an assess- 
ment to carry out the work of the following year provided such assess- 
ment receives the approval of seventy-five percent of the total member- 
ship. The ballot on this question shall be taken by mail should the 
attendance make it necessary. Failure to vote on this question within one 
week after receipt of the notice and ballot shall be regarded as a transfer 
of such ballot to the disposal of the Executive Council. 


ARTICLE 6. ACADEMY CHAPTERS 
SECTION |. Application for a sectional chapter of this Academy will 
be considered by the Executive Council when signed by three Fellows 
in good standing, residing in sectional chapter zone. 
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SECTION 2. Upon approval of the application the secretary will pre- 
pare a charter which will be duly signed and executed by the Executive 
Council. The Council will designate the territory to be covered by the 
sectional chapters. 

SECTION 3. Sectional chapters of this Academy shall operate and 
be bound by a Constitution and By-Laws supplied or approved by this 
Academy. 

SECTION 4. Sectional chapters will make an earnest effort to induce 
all eligible and desirable optometrists to make application for Fellowship 
in the American Academy. 

SECTION 5. A chapter will be considered active only when at least 
two meetings are held each year, and a complete report of each meeting 
sent to the secretary of the Academy. 


ARTICLE /. DUTY OF MEMBERS 

SECTION 1. Any Fellow of the Academy knowing of another's 
failure to maintain the standard required by the Constitution and 
By-Laws shall be obligated to report the matter to the secretary, who 
shall notify the president and the member so charged. 

Should the accused Fellow admit the justice of the complaint and 
correct the fault no official action shall be taken. 

Should the accused question the justice of the complaint, the secre- 
tary shall obtain all available information, together with a statement 
from the accused Fellow, and give same into the hands of the Executive 
Council. 

The decision of the Executive Council shall be final and binding on 
all concerned, and should any Fellow refuse to be governed by its ruling 
his or her membership in the Academy shall be automatically terminated. 


ARTICLE 8. ANNUAL MEETING 

SECTION 1. The annual meeting of the Academy shall be held at a 
time and place to be decided upon at the previous annual meeting. In 
event the time and place is not decided upon at said annual meeting, then 
the Executive Council shall decide, said selection to be made at least 
sixty days prior to the time selected. 

SECTION 2. Educational meetings may be held during the year as 
directed by the Academy at its annual meeting. 


ARTICLE 9. AMENDMENTS 
SECTION 1. These By-Laws may be amended at any annual meet- 
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ing of the Academy by an affirmative vote of two-thirds of not less than 
sixty percent of the total membership. 
SECTION 2. In the absence of a sixty percent attendance at said 
annual meeting, the balance of the vote may be taken by mail. 
SECTION 3. Failure to vote on an amendment within two weeks 
after its receipt shall be regarded as a transfer of such vote to the dis- 


posal of the Executive Council. 


FELLOWSHIP PLEDGE OF THE AMERICAN ACADEMY 
OF OPTOMETRY 


Realizing that the American Academy of Optometry was founded in order to 
establish a distinctive nucleus composed of practicing optometrists who are endeavor 
ing to develop and maintain the highest ideals and practices of professional life, to 
the end that optometric science may be further developed, optometric practices elevated 
and optometric prestige enhanced, | pledge myself as a condition of Fellowship in the 
Academy earnestly to strive to live and to practice in absolute accordance with its 
principles, declarations, and regulations 
WITH RELATION TO PATIENTS 

Specifically, I promise to strive for perfect knowledge and skill in all recognized 
branches of optometric and allied sciences; to maintain an open mind to all new de- 
velopments in them; and assiduously to apply this knowledge in conscientiously striving 
to aid my patients 

I promise to avoid selfishness in my dealings with patients: never to suggest the 
purchase of service or material things unless the possible advantage to the patient of 
such acquisition is clearly evident; and yet fearlessly to advise the adoption of such 
scientific arts and appliances within my province as well as to insure the patient's 
comfort, satisfaction, and well being 
WITH RELATION TO FELLOW MEMBERS: 

I promise so to conduct my work as to reflect credit upon my profession and my 
fellow members in the Academy. Pursuant with this object, I will, in my contact 
with laymen, lend emphasis to the scientific side of optometric work and subordinate 
any commercial element. I will conduct my practice in an office and display no mer- 
chandise or pictures of merchandise in my reception or examination room. 

I will charge such fees as are consistent with the service rendered and in accord- 
ance with established custom among scientific refractionists, avoiding both nominal 
fees and fees so unwarrantedly high as to bring discredit upon my fellow members. 
On the other hand, | reserve the privilege of obeying charitable impulses in occasional 
cases 

I will not. in seeking publicity, utilize display advertisements in newspapers, or 
even less creditable forms of advertising (such as bill boards, blotters, novelties, hand- 
bills, etc.) 

| pledge myself scrupulously to regard the legitimate interests of my fellow 
practitioners, and to refrain from unwarranted criticism, but I hold it my duty to con- 
demn flagrant violations of justice to a patient, gross dereliction in scientific procedure, 
and general conduct inconsistent with a reasonably high type of professional practice. 

When contemplating an act which may be inconsistent with the Academy rules 
and regulations, I will submit detailed statements concerning same to the Executive 
Council for approval and will abide by their decision. 


MEMBERSHIP AGREEMENT 


Agreement To Be Signed By Fellow Prior To Receiving His Certificate 
The fellowship certificate granted, being the property of the American Academy 
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of Optometry, every fellow who obtains one must agree and subscribe to the follow- 
ing conditions: 
1. That said fellowship certificate is the sole property of the American Academy 
of Optometry, and that he will not assign, transfer, or part with same. 
2. That the said fellowship certificate is conferred upon him personally and not BP ie 


on any other person associated with him 

3. That the said fellowship certificate shall not be carried about for commercial 
purposes, but shall remain in his personal possession at his office; it can be framed 
and hung on wall of refracting room, not elsewhere. 

4. That the said fellowship certificate shall not be reproduced, altered, or added 
to in any way, except with the consent of the Academy. 

5. That the said fellowship certificate shall be returned immediately to the Amer- 
ican Academy of Optometry in the event of death, bankruptcy, or lunacy of the 
holder; and the Academy may withdraw the fellowship certificate either temporarily 
or permanently in the event of the holder's failure to pay his annual dues or in the 
event of the holder's committing any breach of the Academy's fellowship qualifica- 
tions or in the event of the holder's violating any of the Academy's code of ethics. 


PREVIOUS MEETINGS AND OFFICERS OF THE AMERICAN 
ACADEMY OF OPTOMETRY 


FIRST MEETING OF THE ACADEMY 
Held at the Planter’s Hotel, St. Louis, Mo., January 11, 1922. Dr. M. Steinfeld 
of Paducah, Ky., selected to serve as temporary chairman. 


SECOND MEETING ‘a 
Held at the Claypoole Hotel, Indianapolis, Ind., June 29, 1922. Officers elected 4 : 
to serve until December. 1922: Dr. M. Steinfeld. Chairman; Dr. C. S. Brown, Vice- 
Chairman; Dr. C. C. Koch. Secretary-T reasurer. 


THIRD MEETING 
Held at American Annex Hotel, St. Louis, Mo., December 9 to 13, 1922. Officers 
elected: Dr. M. Steinfeld, Chairman: Dr. C. S. Brown, Vice-Chairman; Dr. C. C. 
Koch, Secretary; Dr. E. E. Fielding, Treasurer. Executive Council: Drs. Petry, Sheard, 


Ryer. 
1923 MEETING 
Held in Rochester, N. Y., December 10 and 11, 1923. Officers elected: Dr. E. G. 
Wiseman, Chairman: Dr. H. Bestor, Vice-Chairman; Dr. C. C. Koch, Secretary; Dr. 
Fielding, Treasurer. Executive Council: Drs. Petry, Ryer, Sheard. 


1924 MEETING 
Held in Kansas City, Mo., June, 1924. Officers elected: Dr. E. G. Wiseman. 
Chairman: Dr. Harry Bestor, Vice-Chairman: Dr. C. C. Koch, Secretary: Dr. Ernest 
Fielding, Treasurer. Executive Council: Drs. Petry, Ryer, Sheard. 
1925 MEETING 
Held at Buffalo, N. Y., December 13 and 14, 1925. Officers elected: Dr. Eugene 
G. Wiseman, Chairman; Dr. B. W. Hazell. Vice-Chairman: Dr. Charles E. Cox, 
Secretary- Treasurer. Executive Council: Drs. Petry, Steinfeld. 


1926 MEETING 
Held at Washington, D. C., December 6 and 7, 1926, at Hotel Raleigh and 
Bureau of Standards. Officers elected: Dr. Eugene G. Wiseman, Chairman; Dr. B. W. 
Hazell, Vice-Chairman; Dr. Charles E. Cox, Secretary-Treasurer. Executive Council: 
Drs. Steinfeld, Petry, Koch, Hammond. 
1927 MEETING 
Held at New York City, December 4, 5 and 6, 1927. Columbia University and 
Hotel Pennsylvania. Officers elected: Dr. E. G. Wiseman, Chairman; Dr. B. W. Hazell. 
Vice-Chairman: Dr. J. Fred Andreae, Secretary-Treasurer. Executive Council: Drs. 
Tibbetts, Drakeford, Koch, Cox. 
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1928 MEETING 
Held at Chicago, Ill.. December 2, 3 and 4, 1928, at the Morrison Hotel. Offi- 
cers elected: Dr. Carel C. Koch, Chairman; Dr. Elmer E. Hotaling, Vice-Chairman; 
Dr. J. Fred Andreae, Secretarv-Treasurer. Executive Council: Drs. Koch, Andreae, 
Hotaling, Brown, Tibbetts, Silver, Skeffington. 


1929 MEETING 
Held at Boston, Mass., December 15, 16 and 17, 1929, at Statler Hotel. Officers 
elected: Dr. Briggs S. Palmer, Chairman; Dr. O. J. Melvin, Vice-Chairman; Dr. J. 
Fred Andreae, Secretary-Treasurer. Executive Council: Drs. Palmer, Melvin, Andreae, 
Skeffington, Walker, Padelford, Pratt. 


1930 MEETING 
Held at Omaha, Neb., December 14, 15 and 16, 1930, at Hotel Fontanelle. 
Officers elected: Dr. Walter |. Brown, Chairman; Dr. O. J. Melvin, Vice-Chairman: 
Dr. J. Fred Andreae, Secretary-Treasurer. Executive Council: Drs. Brown, Melvin, 
Andreae, Walker, Jarvis, Titus, Alexander. 


1931 MEETING 
Held at Benjamin Franklin Hotel, Philadelphia, Pa., December 6, 7 and 8, 1931. 
Officers elected: Dr. Walter I. Brown, Chairman: Dr. O. J. Melvin, Vice-Chairman; 
Dr. J. Fred Andreae, Secretary-Treasurer. Executive Council: Drs. Brown, Andreae, 
Melvin, Paine, Drakeford, Farmer, Reinke. 


1932 MEETING 
Held at Palmer House, Chicago, Ill., December 18, 19 and 20, 1932. Officers 
elected: Dr. O. J. Melvin, Chairman; Dr. Robert N. Walker. Vice-Chairman; Dr. J. 
Fred Andreae, Secretary- Treasurer. Executive Council: Drs. Melvin, Walker, Andreae, 
Kinney, Pine, Keevil, Brown. 
1933 MEETING 
Held at Lord Baltimore Hotel, Baltimore, Md., December 17, 18 and 19, 1933. 
Officers elected: Dr. O. J. Melvin, Chairman: Dr. Robert N. Walker, Vice-Chairman; 
Dr. J. Fred Andreae, Secretary. Executive Council: Drs. Melvin, Walker, Andreae, 
Tait, Hall, Wheeler, Reinke, Pray. 


1934 MEETING 
Held at Statler Hotel. Cleveland, Ohio, December 16, 17 and 18, 1934. Officers 
elected: Dr. Robert N. Walker, Chairman; Dr. R. M. Hall, Vice-Chairman; Dr. J. 
Fred Andreae. Secretary. Executive Council: Drs. Walker, Hall, Andreae, Melvin, 
Reinke, Seward, Carlson. 
1935 MEETING 
Held at Hotel Governor Clinton, New York City, August 25, 26 and 27, 1935. 
Officers elected: Dr. Robert N. Walker, Chairman; Dr. R. M. Hall, Vice-Chairman: 
Dr. J. Fred Andreae. Secretary. Executive Council: Drs. Walker, Hall, Andreae, 
Paine, Kinney, Seward, Carlson. 


1936 MEETING 
Held at Blackstone Hotel, Chicago, Ill., August 23, 24 and 25, 1936. Officers 
elected: Dr. Robert M. Hall, Chairman; Dr. C. R. Carlson, Vice-Chairman; Dr. J. 
Fred Andreae, Secretary. Executive Council: Drs. Hall, Carlson, Andreae, Kinney, 
Kraskin, Paine, Walker. 
1937 MEETING 
Held at Seneca Hotel. Rochester. N. Y., June 24, 25 and 26, 1937. Offficers 
elected: Dr. R. M. Hall, Chairman: Dr. Arthur P. Wheelock, Vice-Chairman: Dr. 
J. Fred Andreae. Secretary. Executive Council: Drs. Hall, Wheelock, Andreae, Wins- 
low, Kraskin, Paine, Bohall. 
1938 MEETING 
Held at John Marshall Hotel. in Richmond, Va., June 22, 23 and 24, 1938. 
Officers elected: Dr. D. R. Paine, Chairman: Dr. Arthur P. Wheelock, Vice-Chair- 
man: Dr. J. Fred Andreae. Secretary. Executive Council: Drs. Paine, Wheelock, An- 
dreze. Hall, Winslow, Bohall, Hotaling. 
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1939 MEETING 
Held at The Biltmore Hotel, in Los Angeles, Calif., June 22, 23 and 24, 1939. 
Officers elected: Dr. D. R. Paine, Chairman; Dr. Arthur P. Wheelock, Vice-Chair- 
man; Dr. J. Fred Andreae, Secretary. Executive Council: Drs. Paine, Wheelock, An- 
dreae, Hall, Winslow, Marshall, Hotaling. 


1940 MEETING 
Held in Hotel Morrison, Chicago, Ill., December 8, 9, and 10, 1940. Officers 
elected: Dr. A. Wheelock, President; Dr. E. E. Hotaling, Vice-President: Dr. J. Fred 
Andreae, Secretary. Executive Council: Drs. Wheelock, Hotaling, Andreae, Winslow, 
Greenspon, Dewey, Wells. 
1941 MEETING 
Held in Hotel Morrison, Chicago, Ill.. December 7, 8 and 9, 1941. Officers 
elected: Dr. A. P. Wheelock, President; Dr. C. R. Wells, Vice President: Dr. J. Fred 
Andreae, Secretary. Executive Council: Drs. Wheelock, Andreae, Winslow, Green- 
spon, Wells, Fisher.* 
1944 MEETING 
Held at the Hotel Stevens, Chicago, IIl., December 11, 12 and 13, 1944. Officers 
elected: Dr. J. Fred Andreae, President; Dr. Harold M. Fisher, Vice-President: Dr. 
Carel C. Koch, Secretary-Treasurer. Executive Council: Drs. Andreae, Fisher, Koch, 
Wheelock, Bannon, Dewey, Hummel, Hutchinson. 


*No general meetings were held during 1942 and 1943. 


PROCEDURE AND INSTRUMENTATION 
Rudolph H. Ehrenberg 


A department wherein discussions will be carried on relative to the value 
of various experimental and clinical techniques as employed by practicing 
optometrists, and also in which the instruments used by optometrists in 
various phases of their work, will be subjected to some critical evaluation. 


MODERN OFFICE ARRANGEMENTS 


The modern optometric office in the postwar period will be in 
keeping with or perhaps in advance of office design for the other pro- 
fessions. Architectural drawings have been prepared to demonstrate 
what can be done with typical office space. This venture is jointly mo- 
tivated by Palmer and Ludeman of the Department of Ethics and Eco- 
nomics of the A. O. A. and Bausch & Lomb. All of the designs are by 
outstanding architects such as Lescaze, Hagopian, and Delano and 
Aldrich. 

Usual amounts of space are considered and in the assignments. 

Delano and Aldrich designed a suite for the average sized building 
space. Hagopian considered the long narrow space frequently found on 
sidewalk level. Lescaze the type of suite best fitted for a residential 
office. Each considered the igeal breaking up of space into the necessary 
rooms, with particular consideration to the arrangement of ophthalmic 
instruments for time saving and efficient use. Stressed are the color 
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schemes of both wood work and interior decoration. Furniture, drapes 
and modern types of wall decorations complete the picture. 

The objective of these architectural drawings, of course, is to stimu- 
late optometric thinking in terms of modern offices planned for beauty 
and efficiency. Such offices cannot help but reflect successful optometric 
practices to every patient; and scientific planning of office space eliminates 
unnecessary steps and confusion in office routine. 

These excellent illustrations were prepared for display at state 
meetings held this year. And they will be exhibited when possible to 
again have large meetings. 


MACULA RETINOSCOPE 


Members of the optometric profession are familiar with Giant 
Ophthalmoscope made by American Optical Company. This supplier 
of instruments now announces a retinoscope that can utilize the same 
handle. Using a 5.8 volt lamp which assures a brighter light and elim- 
inates the necessity of any resetting of the current control as the change 
is made from one instrument to the other. 

The new retinoscope has been developed by redesigning the Macula 
Retinoscope head to provide a more concentrated beam of light. Re- 
tained is the clear glass reflector which eliminates the need for a peep- 
hole. Thus eliminated is the central shadow, a factor present when a 
silvered reflector is used. 


BOOK NOTICES AND REVIEWS 


Books received are acknowledged by notices in this department. Special selections 
will be made for more extensive review in the interest of our readers as space permits. 


THE RECOGNITION OF OCULAR DISEASE. James Forrest, M.B., 
Ch.B. (Edin.) and Geoffrey Ebbage, M.R.C.S., L.R.C.P., D.O. 
M.S. Published by J. 6 H. Taylor, Ltd. Overseas sales, The Hat- 
ton Press, 72 Fleet St., London, E.C. 4. England. Fifth Edition, 
12 color plates, 189 pages. Cloth. $5.75. 1944. 

The authors of this book, Dr. James Forrest and Dr. Geoffrey 
Ebbage have revised this fifth edition specifically to meet the needs of 
optometrists, and both seem well qualified to do this. For a number of 
years Dr. Forrest has taught and written on ophthalmology to British 
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optometrists. He has also been active in the Refraction Hospital move- 
ment in the British Isles. His collaborator, Dr. Ebbage, came into medi- 
cine from optometry and is now very interested in optometric education. 
This text presents most of the salient data relating to ocular disease. 

A. VIRGINIA FLATTEN. 


TELESCOPES AND ACCESSORIES. George Z. Dimitroff and James 

G. Baker. Published by the Blakiston Company, 4012 Walnut 

St., Philadelphia, Pennsylvania. Illustrated. 309 pages. Cloth, 

$2.50. 1945. 

This book was written to present to the scientific student a non- 
mathematical introduction to the structure and function of astronomical 
instruments. The book will be of particular interest to the amateur 
telescope maker. Cc. W. MORRIS. 


OCULO-REFRACTIVE CYCLOPEDIA AND DICTIONARY. 
Thomas G. Atkinson, M.D. Published by the Professional Press, 
Inc., 5 North Wabash, Chicago, Illinois. 388 pages. Cloth, $5.00. 
1944. 
In error we quoted the price of this volume at $3.50 in a review 
of this book presented in the April issue. The current price of At- 
kinson's text is $5.00. A. V. F. 


ANNOUNCEMENTS 


INCOME TAX DEDUCTION PERMITTED BLIND PEOPLE 


By a recent amendment to the income tax law, a blind person, in 
addition to the personal exemption, the credit for dependents, and all 
other allowable deductions, is permitted to take a special deduction from 
his gross income of $500 by reason of his blindness. In the case of a 
joint return, if both husband and wife are blind individuals, a deduction 
of $1,000 is allowable. In the case of a seeing person with a blind spouse, 
when a joint return is made, the $500 deduction may be taken for the 
spouse even though such spouse has no income. 

A blind person has been defined as an individual whose central 
visual acuity does not exceed 20/200 in the better eye with correcting 
lenses, or whose visual acuity is greater than 20/200 but is accompanied 
by a limitation, in the fields of vision such that the widest diameter of 
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the visual field subtends an angle no greater than 20 degrees. If the tax- 
payer is totally blind, that is, cannot distinguish light from darkness, 
he should attach a statement to his return setting forth such fact. If, 
however, he has some vision, he must submit with his return a certifi- 
cate from a physician skilled in the diseases of the eye or a registered 
optometrist showing in detail the condition of his eyes as of the status 
determination date. If a person loses his sight during the taxable year, 
his eye condition on the first day of July of that year will determine 
whether or not he is eligible for the special deduction. 

The law does not permit the employer of a blind person to allow 
for this $500 deduction in calculating the amount of tax withheld. This 
will make it necessary for the blind person wishing to receive the benefit 
of the $500 deduction to make a special income tax report at the close 
of the taxable year, whereupon he will in due time receive a refund from 
the Federal Government. 

This special deduction for the blind does not apply to any taxable 
year preceding January |, 1944. 

For further advice on this subject, one should make inquiry at the 
Office of the Collection of Internal Revenue in his community. 


ABSTRACTS 


A department in which will appear abstracts of the literature of optometry, oph 
thalmology and applied optics. These will be classified according to the following list 
although contributions to all sections will not necessarily appear in each issue. 


Ocular Refraction. 7. Ophthalmic Lenses and Materia!. 

Physiological Optics and Color Vision. . Instruments. 

Ocular Muscles. . Hygiene and Illumination. 

Orthoptics and Reading. 10. Applied and Physical Optics. 

Anatomy, Histology and Embryology. 11. Education, Sociology and Economice 


8 
9 
0 
Ocular and General Pathology. 2. Miscellaneous. 


7. OPHTHALMIC LENSES AND MATERIAL 


DETERMINING CONTACT LENS RADIUS CURVES. S. W. Sil- 
verstein. Optometric Weekly. 1944, 35, 21, 571. 


A projection method of checking the radii of curvature of lens sur- 
faces of contact lenses is reviewed by the author. This is accomplished 
with the aid of a delineoscope and a special lens holder which permits 
the examiner to examine any meridian under question. 

B. 
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ANISEIKONIC SPECTACLES. R. C. Hill and R. E. Bannon. Op- 
tical Journal and Review of Optometry. 1944, 81, 6, 21-25. 


The authors point out the importance of proper adjustment of 
aniseikonic spectacle corrections. Precise refraction and great care exer- 
cised in making iseikonic lenses may be, in great part, nullified by poor 
dispensing. Patients too, are advised in the care necessary to keep their 
aniseikonic corrections in good working order. 


HISTORIC NURNBERG SPECTACLES. M. Mitchell. Dioptric Re- 
view and the British Journal of Physiological Optics. (London) 
1944. New Series. 4, 1, 1-4. 

The British Optical Association has recently acquired a pair of the 
carved filigree spectacles made by the Nurnberg guilds in the 17th cen- 
tury. These spectacles are extremely rare. According to that great author- 
ity on the subject, Professor von Pflugk of Dresden, only about fifty 
pairs of the Nurnberg spectacles are in existence, of which twenty-seven 
were in his collection. Other specimens are in the National Museum, 
Munich, the museum at Klagenfurt, and the von Greeff collection. To 
the best of the writer's belief the B.O.A. pair, which were brought over 
from the Continent by a refugee, are the only spectacles of this type out- 
side Germany. 

According to Mitchell it was one of the late J. H. Sutcliffe’s dear- 
est wishes to acquire a pair for the B.O.A. Museum, but although he 
combed Europe every year on his travels, he never succeeded in finding 
a specimen. 

The pair which came into the B.O.A. possession a few months ago 
are brownish-red buffalo horn with the characteristic highly ornamented 
filigree pattern carved over the bridge. They were known as ‘‘ausge- 
graben”’ or ‘‘carved out’’ spectacles and the top edge is scalloped in an in- 
tricate design of 39 small hearts, which extend over the lenses. Under this 
and across the bridge are twelve larger hearts, on either side of which is 
a letter Y. Then comes a row of horizontal lines above five clover-leaf 
figures, each with three or four leaves, and what appear to be two acorns 
at the sides. Below these are two more hearts between two acorns. 
Finally, separated from the bridge by two curved lines extending over 
the lenses, are two spirals, one on either side of the nose. The whole is 
skilfully carved from the thin horn—a wonderful piece of craftsman- 
ship. 

The interest of the spectacles is greatly enhanced by the acquisition 
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of the hinged double wooden case which holds them. This measures 1 1 
by 4.5 cm., and each division is carved to the shape of the nose spectacles. 
On each side a catch is fastened to secure the spectacles. A faded inscrip- 
tion in ink gives the clue both to the maker of the spectacles and to their 
date. As far as one can decipher the lettering, it runs as follows: “‘A ° 
1663. Ist Melchior Schelkle’s Meister Werk War geschworne...... 
Amts _... darnach Conradt Schneidter _..... Christoph Schmidt 
hat dem Conradt Schneidter seiner Statt geschenckt.’’ The translation 
is as follows: ‘“‘This is Melchior Schelckle’s master work, was sworn 
(? spectacle maker) belonged afterwards to Conradt Schneidter. Chris- 


toph Schmidt had given it to Conradt Schneidter.”’ 


GLASS WITHOUT SAND. E. D. Tillyer. Vision. 1943, 27, 4, 8-9. 
The author announces a new method of making two types of glass 
without sand. The process is still at the laboratory stage but experiments 
and tests have already revealed that the new glasses have a higher index 
of refraction and a lower dispersion than regular ophthalmic glass made 
with sand. T. O. B. 


THE ORIGIN AND HISTORY OF OPHTHALMIC LENSES AND 
SPECTACLES. C. L. Blew. Eye, Ear, Nose and Throat Monthly. 
1943, 22, 3, 100-103. 

The author traces the origin and development of both frames and 


lenses from the 13th century until the present time. 


8. INSTRUMENTS 


TRIAL CASE OF THE FUTURE. L. A. Swan. Optician. (London) 

1943, 106, 2734, 35. 

Swan makes several suggestions for the post-war trial case. Among 
these are, plano test lenses made up in the more frequently used absorp- 
tion glasses, such as pairs of the various shades of Soft-Lite, Cruxite and 
Therminon. He also suggests that the post-war trial case contain a set 
of fused bifocal lenses with plano distance portions and reading addi- 
tions from +0.50 to +3.00 D.Sph., also in suitable pairs for refract- 
ing room experimental use. Swan also suggests the addition of a Galilean 
unit thus making every trial case suitable for use in building up a tele- 
scopic spectacle unit if needed. ¢& 
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TEST CHARTS. M. Poser. Optical Journal and Review of Optom- 
etry. 1942, 79, 9, 18. 

In 1843, Kuechler, a physician of Darmstat published the first test 
letters. They were arranged for reading distance and the purpose was to 
express changes in visual acuity and differences in vision between the two 
eyes. 

Edward Jaeger of Vienna, in 1854, developed a reading test chart 
for determining accurate measurement of near vision. The letters and 
symbols are arranged to progressively increase in size. In 1860 Jaeger 
published a test chart for distances at 7-8 meters. 

Hermann Snellen developed, in 1862, the now well known Snellen 

test type employing the five-minute angle for the total letter, with the 
individual details of such letters of one minute of arc. 

Ezra Dyer of Philadelphia, in that same year, published a few sets 
of test letters embodying Snellen’s theory, and Giraud-Toulon, of 
France, took the idea of Snellen for the publishing of his test charts. 

Pray of Brooklyn, in 1867, suggested the use of letters made of 
parallel lines placed in different meridians for the detection of astigma- 
tism. Cc. c. 


9. HYGIENE AND ILLUMINATION 


DIMOUT VISION. R. A. Mitchell. Pennsylvania Optometrist. 1943, 

‘The effect of vision on traffic accidents is demonstrated in the 
areas where dimout regulations have been required because of the war. 
In these areas, the intensity of street and store show window lighting 
has been reduced to such an extent that actually a bright full moon 
gives more light on the streets. All outdoor advertising signs are turned 
off and all vehicles must move with reduced lighting. In most dimout 
areas, except very close to the coast, the top half of the headlamp lens is 
usually marked or blacked out and the driver allowed to use the full 
power of the headlamps on the low beam. I have no accurate accident 
data to compare the hazards of such driving with that under normal 
circumstances, but I know there have been numerous night accidents on 
highways along the New Jersey coast and an increase in accidents in the 
coastal cities that report to the National Safety Council while in other 
sections of the country there has been a big decrease in accidents. 

“One of the outstanding examples of the effect of dimout regula- 
tions is in New York where motorists were required to drive with only 
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the parking lights illuminated. Figures obtained from the New York 
Motor Vehicle Department, comparing traffic fatalities for the ten months 
from February through November, 1942, with the same ten months in 
1941 before the dimout regulation was started, show these results. 

“In New York City there was a total of 200 daylight automobile 
fatalities in 1942 as compared with 279 in 1941 or a reduction of 28.3 
per cent. During the same period, however, there were 417 fatal auto- 
mobile accidents during the hours of darkness as compared with 370 
for the same period in 1941, an increase of 12.7 per cent. 

“In the Borough of Manhattan the daytime fatalities decreased 
27.5 per cent from 109 to 79 in 1942. The night-time fatalities, how- 
ever, increased 46.7 per cent from 133 to 195. 

‘It is fair to assume that had the same quality of vision been pos- 
sible during the hours of darkness as during daylight, 200 less persons 
would have been killed during these ten months in automobile accidents 
in New York City. 

‘This record was so bad that the New York Police Department re- 
cently changed the regulations and now allows drivers to use the low 
beam headlamps with the upper three-quarters of the lens blacked out or 
masked. Vision certainly plays a very important part in traffic accidents.” 


11. EDUCATION, SOCIOLOGY AND ECONOMICS 


PROFESSIONAL OPTOMETRY, ITS SCOPE OF SERVICES. 
Charles Sheard. Journal of the American Optometric Association. 
1944, 15, 10, 291-294. 

The practice of optometry, says Sheard, is concerned with the care 
of vision and of the visual functions so that eyes may see distinctly, com- 
fortably and efficiently and enjoy, whenever such is possible, the ad- 
vantages of binocular single vision as demonstrated by excellent stereop- 
sis or judgment of depths and distance. Such visual service must be ren- 
dered to eyes that are not diseased, unless the individual concerned has 
been referred for visual care by a practitioner of medicine. Hence, (A) 
First service of optometry consists in the differentiation between normal 
and abnormal conditions in and about the eyes or in the body as they 
affect vision. Or, briefly, it is the recognition of abnormalities. (B) 
These tests and examinations are made in order that reference may be 
made to competent medical practitioners if there are any demonstrable 
signs and symptoms of either bodily or ocular disease. These examina- 
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tions and references are as much a part of the service of optometry as is 
the performance of the distinctive services of optometry. 


Optometry, says Sheard, is concerned specifically and directly with: 


1. Visual acuity, so that keenness of vision may be made the best 
possible, whether this is obtained wholly or in part by any combina- 
tion of lenses, orthoptic or visual education or by training of the func- 
tions of perception and visual accomplishment. Tests include not only 
the usual subjective examinations in all cases, but the highly objective 
scientific procedures of retinoscopy, ophthalmometry, refractometry and 
so forth. 

2. Binocular single vision. The coordination of the functions of 
accommodation and convergence in order that the highest type of bi- 
nocular single vision may be obtained and maintained. These two gen- 
eral types of tests are made with reference to distance vision with the 
probability of the obtainance of approximately normal vision and nor- 
mal ocular coordination. 

3. Subnormal visual aids. In contradistinction to the majority of 
cases which may be corrected in such a degree as to provide for normality 
of functions, are the cases of definitely subnormal vision. These condi- 
tions of subnormal vision may be due to keratoconus, high myopia or, 
again, to impairment of retinal tissues and loss of response of receptor 
organs. Such conditions, Sheard points out, demand carefully executed 
tests and examinations and may be benefitted greatly by the use of con- 
tact lenses or telescopic spectacles. In the first instance, irregular and high 
corneal astigmia are annulled or neutralized. In the second instance, 
magnification of images improves the vision. 

4. Reading distance tests or dynamic ocular tests. The problems of 
vision at a distance are different than at close points. At the reading or 
other close points eyes must focus and must converge in order to see dis- 
tinctly and single. The great problems, says Sheard, of modern civiliza- 
tion and its demands on the eyes and visual functions are: Can clear 
focus and singleness of vision be obtained? Can they be maintained with 
comfort and efficiency? Many pairs of eyes that see well and function 
well in distance vision break down, with headaches, nervous dys-func- 
tions and other untoward effects, in many instances when vision is used 
at arm’s length or less. 

5. Orthoptic and other types of visual training and re-education. 
The use of various types and groups of ocular exercises for training and 
coordinating innervations and muscular responses in the case of the ciliary 
muscle and in the extra-ocular muscles with their antagonistic and syn- 
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ergistic coordination is an important part of optometric practice. These 
exercises and simple types of training are of benefit and assistance, says 
Sheard, in those cases in which there is a weakness or subnormal condi- 
tion of functions of accommodation and convergence, in which symp- 
toms of fatigue, often of the body as well as of the eyes, sensations of 
pulling of the eyes, occasional blur or even diplopia may occur. 

6. Strabismus or squint. In cases of definite tropia of the eyes, 
various types of training, especially in the case of children, often result 
in coordination and the final acquisition of some degree of single bi- 
nocular vision. Some crossed-eyes have been restored to normalcy of 
position and operation of visual functions. In other cases, surgery has 
been found to be necessary; often orthoptic exercises and other types of 
training of attention and of coordination have been used to great ad- 
vantage in the restoration of the visual functions. 

7. Aniseikonia. Inability to obtain and maintain binocular single 
vision without difficulty and untoward reactions and even perchance 
strabismus may arise due to aniseikonia. Aniseikonia is the difference in 
size and shape of images when ocular images are interpreted retinal 
images in the visual centers of the brain. There is often suppression of 
vision in one eye. 

8. Visual rehabilitation. Many eyes, claims Sheard, are not suited 
to the job at hand. They need careful visual analysis and thorough in- 
vestigation under the conditions of work and under environmental 
modifications, such as lighting, posture and other physical and physio- 
logical factors, in order that the eyes may be adequate to the job. 

9. Visual efficiency. In modern life, Sheard points out, it is neces 
sary that one should not only see clearly, distinctly, single and with 
comfort, but also see as much as possible as quickly as possible. For 
example, the student in school or in the university, with the large amount 
of reading. There are many reading problems which are a part of the 
skilled optometrist’s service. 

10. Preventive optometry. Preventive optometry is concerned with 
the development of ways and means of conserving vision so that the 
eyes of youth may serve their possessors with the maximum of comfort 
and efficiency to the days of old age and infirmity. Since vision is 90 per 
cent of one’s real life, it is the function of optometry for the preservation 
of normal healthy bodies to see to it that the visual problems that arise 
from various sources receive the attention due them in order that there 
may be normal eyes with normal vision in normal, healthy bodies. 

A. V. F. 
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